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SUMMARY
The r e a c t i o n s  o f  s a l t s  o f  a g roup o f  r e l a t e d  ca rbon  a c id s  w i t h  n u c le o ­
p h i l e s  have been i n v e s t i g a t e d .  These a c id s  were t r ic y a n o m e th a n e ,  
d ic y a n o a c e ta m id e  and J ^ ~ s u b s t i tu te d  d ic y a n o a c e ta m id e s ,  and e s te r s  o f  
d i c y a n o a c e t i c  a c id  and d i c y a n o t h i o l a c e t i c  a c id .
Amines added to  one o f  th e  cyano g ro u p s  to  g iv e  J M -s u b s t i tu te d  d e r i v a t i v e s  
o f  1 , 1 - d ia m in o e th y le n e s .  Hydrogen c h l o r i d e  gave 1 - a m in o - 1 - c h lo r o -  
e th y le n e s ,  w h ich  r e a c te d  w i t h  a l c o h o l s  t o  g iv e  1 - a lk o x y - 1 - a m in o e th y le n e s .  
H y d ra z in e s  added to  two cyano g roups  t o  g iv e  3 ,5 - d ia m in o p y r a z o le s ,  
e x c e p t  w i t h  h y d r o x y im in o m a lo n o n i t r i l e ,  w h ich  decomposed. The i n i t i a l  . 
p r o d u c ts  o f  r e a c t i o n  w i t h  g -p h e n y le n e d ia m in e s  g e n e r a l l y  c y c l i s e d ,  w i t h  
l o s s  o f  ammonia, t o  g iv e  b e n z im id a z o l in e s .  The p r o d u c ts  o f  r e a c t i o n s  
w i t h  a n t h r a n i l i c  a c id  c y c l i s e d ,  w i t h  l o s s  o f  w a te r ,  t o  g iv e  
q u in a z o l in o n e s .
Fo r c o m p a r is o n ,  1 - a lk y la m in o - 1 - a r y la m in o e t h y le n e s  were p re p a re d  by a 
tw o -s te p  s y n th e s is  f ro m  b i s - ( m e t h y l t h i o ) - m e t h y l e n e  d e r i v a t i v e s  o f  m a lo n o -  
n i t r i l e ,  c y anoace tam ide  and c y a n o a c e t ic  e s t e r s .
5 - A m in o - 1 - m e t h y l - 3 - m e t h y l t h io , and 3 - a m in o - 1 - m e t h y l - 5 - m e t h y l t h i o , 
p y r a z o l e - 4 - c a r b o n i t r i l e s  were p re p a re d  fro m  m e th y l  h y d r a z in e  and 
b i s - ( m e t h y l t h i o ) - m e t h y l e n e m a l o n o n i t r i l e ,  w h ich  was a ls o  used t o  p re p a re  
1 - a l k y l - 3 - a m i n o - 5 - a l k y l a m i n o p y r a z o l e - 4 - c a r b o n i t r i l e s  by a t h r e e - s t e p  
s y n t h e s is .  These p y r a z o le s  re a c te d  w i t h  a c id  c h l o r i d e s ,  f o l l o w e d  by 
aqueous a l k a l i ,  t o  g iv e  3 - m e t h y l t h i o - ,  and 3 - a l k y l a m i n o - ,  5 H - p y r a z o lo -  
( 3 , 4 - d ) - p y r i m i d i n - 4 - o n e s .
The 3 , 5 - d i a m in o p y r a z o l e - 4 - c a r b o n i t r i l e s ,  p re p a re d  from  h y d r a z in e s  and 
t r ic y a n o m e th a n e ,  r e a c te d  w i t h  c a r b o x y l i c  a c id s ,  o r  a c id  c h l o r i d e s  
f o l l o w e d  by aqueous a l k a l i ,  t o  g iv e  3 - a m in o - 5 J T - p y r a z o lo - ( 3 ,4 - d ) - p y r im id in -  
4 -o n e s .  The 3 , 5 - d ia m in o p y ra z o le - 4 - c a r b o x a m id e s ,  p re p a re d  f ro m  h y d r a z in e s  
and d ic y a n o a c e ta m id e ,  re a c te d  s i m i l a r l y  w i t h  c a r b o x y l i c  a c id s .  U s u a l l y ,  
i f  1 - a l k y l p y r a z o l e s  were used , 2 - a l k y lp y r a z o lo p y r im id in o n e s  were fo rm e d ,  
r a t h e r  th a n  th e  1 - a l k y l  is o m e rs .  The s t r u c t u r e  o f  one such p r o d u c t ,
3 - a m in o - 6 - ( 1 , 1 - d i m e t h y l e t h y l ) - 2 - m e t h y l - 5 H ^ p y r a z o l o - ( 3 , 4 - d ) - p y r i m i d i n -
4 -o n e ,  was p ro ve d  by X - ra y  c r y s t a l l o g r a p h y .  The s t r u c t u r e s  o f  b t h e r  
p y r a z o lo p y r im id in o n e s  were e s t a b l i s h e d  by a n a lo g y  and com pa r ison  w i t h  
t h i s  one.
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INTRODUCTION
M ost o f  th e  work d e s c r ib e d  i n  th e  f o l l o w i n g  pages has c e n t r e d  upon th e  
r e a c t i o n s  o f  s t r o n g  c a r b o n - a c id s  r e l a t e d  t o  t r ic y a n o m e th a n e .  Many such 
compounds have been known f o r  a lo n g  t im e ,  b u t  t h e r e  have been few 
r e p o r t s  o f  t h e i r  use as s y n th o n s .
They a re  t r i s u b s t i t u t e d  m ethanes i n  w h ic h  th e  s u b s t i t u e n t  g ro u p s  a re  
s t r o n g l y  e l e c t r o n - w i t h d r a w in g  and a b le  t o  s t a b i l i s e  a n e g a t i v e  ch a rg e  by 
d é l o c a l i s a t i o n .  These g roups  a re  r e a c t i v e  g ro u p s ,  l i k e  n i t r i l e  and 
c a r b o n y l  f u n c t i o n s ,  so m o le c u le s  w i t h  t h r e e  o f  them a t ta c h e d  t o  one 
ca rbon  atom a re  i d e a l  s t a r t i n g  m a t e r i a l s  f o r  a w ide  ra n g e  o f  a l i p h a t i c  
and h e t e r o c y c l i c  d e r i v a t i v e s .
The r e a c t i o n s  d e s c r ib e d  i l l u s t r a t e  t h e  p o t e n t i a l  o f  t r i c y a n o m e th a n e  
and r e l a t e d  compounds as s y n th o n s .  The ca rbon  a c id s  and t h e i r  s a l t s  
a re  d e s c r ib e d  b r i e f l y  and th e n  th e  r e a c t i o n s  o f  s a l t s  o f  t r ic y a n o m e th a n e  
a re  d is c u s s e d .  A f t e r  t h a t ,  t h e  r e a c t i o n s  o f  th e  o t h e r  a c id s  and t h e i r  
s a l t s  a re  d e s c r ib e d  i n  te rm s  o f  t h e i r  s i m i l a r i t y  t o ,  o r  d i f f e r e n c e  f ro m ,  
th o s e  o f  t r ic y a n o m e th a n e .
A number o f  p y r a z o lo p y r im id in o n e s  -  p re p a re d  from  d e r i v a t i v e s  o f  t r i c y a n o ­
methane -  showed u s e f u l  h e r b i c i d a l  p r o p e r t i e s .  They a re  d e s c r ib e d  i n  
more d e t a i l  i n  s e p a ra te  c h a p te r s .
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I .  A c id s  and S a l t s  R e la te d  t o  T r ic ya n o m e th a n e  
The f o l l o w i n g  s a l t s  have been p re p a re d :
CN
-CN
CN
( 1 )
CN
-CONH.
d:N
( 2 )
M^."C--CONHMe
IjlN
C-
d:N
(3 )
CN •
M ^ \- t - -C O N H E t
I
CN
(4 )
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(5 )
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M+.-^-CONMe,
CN
( 6 )
CN
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CN
(7 )
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M +.-^-C 02Ph
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( 8 )
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M +.-^-C O SE tL
(9 )
CN
M+.-C-NO
CN
( 10 )
+ l "
M . C - C
I \  _ +
R \S  .M 
( 11 )
-  where M r e p r e s e n t s  a m e ta l ,  o r  a s u b s t i t u t e d  ammonium, i o n ,  and
R r e p r e s e n ts  CN, CONH , CO^Me o r  CO E t ,  and:2 2 2
1 -  11 a :  M = H
1 -  9 b :  M = K
10 b : M -  Na
The ca rbon  d i s u l p h i d e  d e r i v a t i v e s  ( l 1) were i n t e r m e d ia t e s  i n  s p e c i f i c  
s y n th e s e s  d e s c r ib e d  i n  C h a p te r  V I . T h e i r  r e a c t i o n s  have n o t  been 
compared w i t h  th o s e  o f  o t h e r  members o f  th e  g roup  and th e y  a re  i n c lu d e d  
i n  th e  above l i s t  o n ly  f o r  th e  sake o f  c o m p le te n e s s .
The s t r u c t u r a l  f e a t u r e  common t o  compounds i n  t h i s  g ro u p ,  and r e s p o n s ib le  
f o r  t h e i r  s i m i l a r i t i e s ,  i s  th e  p re se n ce  o f  t h r e e  e le c t r o n - w i t h d r a w in g  
g roups  c a p a b le  o f  s t a b i l i s i n g  a n e g a t i v e  ch a rg e  by d é l o c a l i s a t i o n ,  
a t ta c h e d  t o  th e  same, t e r t i a r y  ca rbon  atom .
Compounds 1, 2 , 5 , 7 , 10 and 11, o r  th e  r e l a t e d  a c id s ,  have a l l  been 
r e p o r t e d  i n  th e  l i t e r a t u r e .
T r ic y a n o m e th a n e ,  o r i g i n a l l y  c a l l e d  cy a n o fo rm ,  has been known f o r  more
18th a n  a hundred  y e a r s .  In  ab o u t  1866, F a i r l e y  r e p o r t e d  t h a t  he had 
h e a ted  c h lo r o fo r m  w i t h  p o ta ss iu m  c y a n id e  i n . e t h a n o l  a t  1 0 0 °  un d e r
-  o -
p r e s s u r e ,  and o b ta in e d  a v is c o u s  mass w h ich  may have c o n ta in e d  t r i c y a n o -  
43
m ethane. P fankuch  re p e a te d  th e  e x p e r im e n t  and a ls o  c la im e d  to  have
made a m e rcu ry  ( l l )  i o d i d e  complex w i t h  t r ic y a n o m e th a n e  -  f rom  m ercu ry  ( l )
c y a n id e  and io d o fo rm  -  and used i t  to  p re p a re  ammonium t r i c y a n o m e th a n id e .  
11C la u s  doub te d  th e s e  r e p o r t s  and th e  f i r s t  r e l i a b l e  p r e p a r a t io n  o f
44
t r ic y a n o m e th a n e  was d e s c r ib e d  by Schmidtmann , who used th e  r e a c t i o n  o f
cyanogen c h l o r i d e  w i t h  th e  sodium s a l t  o f  m a l o n o n i t r i l e  i n  e t h a n o l .
He i s o l a t e d  th e  f r e e  a c id  by a c i d i f y i n g  a s o l u t i o n  o f  th e  sodium s a l t
i n  w a te r  w i t h  s u lp h u r i c  a c id  and e x t r a c t i n g  th e  p ro d u c t  i n t o  e t h e r .
22
H an tsch  and Osswald used th e  same method o f  p r e p a r a t io n  and B irc k e n b a c h  
7and H u t tn e r  im p ro ve d  upon i t  s l i g h t l y  by u s in g  cyanogen b rom ide  i n  
p la c e  o f  cyanogen c h l o r i d e .
The most c o n v e n ie n t  s y n th e s is  i s  th e  r e a c t i o n  o f  d ib r o m o m a lo h o n i t r i l e
49
w i t h  p o ta s s iu m  c y a n id e  d e s c r ib e d  by T ro f im e n k o ,  L i t t l ^  and Mower
T r ic ya n o m e th a n e  and i t s  s a l t s  have been m e n t io n e d  i n  a l a r g e  number o f  
p a p e rs  b u t  a lm o s t  a l l  th e  work r e p o r te d  has been on t h e i r  p h y s i c a l  
p r o p e r t i e s ,  o r  th o s e  o f  t r a n s i t i o n  m e ta l  com plexes i n c o r p o r a t i n g  th e  
t r i c y a n o m e th a n id e  i o n .  A few i s o l a t e d  r e fe r e n c e s  to  r e a c t i o n s  w i t h  
am ines , a m id in e s  and hyd rogen  h a l i d e s  a re  m en t io n e d  a t  a p p r o p r i a t e  
p la c e s  i n  th e  f o l l o w i n g  c h a p te r s .
S a l t s  o f  d ic y a n o a c e ta m id e  were f i r s t  r e p o r t e d  i n , 1958 by Kano, M a k is u m i,  
28and Ogata , as th e  p u t a t i v e  p r o d u c ts  o f  th e  r e a c t i o n s  o f  5 -a m in o -4 -c y a n o -  
i s o x a z o le  w i t h  aqueous ammonia o r  h y d r a z in e :
l\IH aq.
CIM
+
NH/.-C--CONH_ 4 I 2
CN
+
CN
> N ^H g.-C -C O NH ^
CN
15In  th e  same y e a r ,  Dornow and G rabhH fe r  r e p o r t e d  th e  p r e p a r a t i o n  o f
N, N - d ie th y ld ic y a n o a c e ta m id e  from  m a l o n o n i t r i l e  and d ie t h y l c a r b a m y l
c y a n id e .  D ic y a n o a c e ta m id e  and i t s  p o ta s s iu m  s a l t  were f i r s t  p re p a re d
49d e l i b e r a t e l y  by T ro f im e n k o ,  L i t t l e ,  and Mower . The o n ly  o t h e r  m e n t io n  o f  
th e  compound i s  a r e fe r e n c e  by M a r t i n ,  Schwarz, Rackow, R e ic h ,  and 
GrUndemann^^ t o  th e  f o r m a t io n  o f  i t s  s a l t s  on h y d r o l y s i s  o f  a m in o -  
( p h e n o x y ) - m e t h y le n e m a lo n o n i t r i l e :
f 2
0 .  C — C ■
‘CN Base..H^O  ^ Ç— CONH,
N -p h e n y ld ic y a n o a c e ta m id e  was p re p a re d  from  p h e n y l  is o c y a n a te  and
45'm a l o n o n i t r i l e  by Stamm and F U h r l in g  , who d id  n o t  i n v e s t i g a t e  i t s
r e a c t i o n s ,  e x c e p t  w i t h  hyd rogen  c h l o r i d e  t o  g iv e  a m in o c h lo ro m e th y le n e -
35N -p h e n y lc y a n o a c e ta m id e .  M e r tz ,  van Asshe, F le u ry ,  and R e g i t z  
p re p a re d  N -p h e n y ld ic y a n o a c e ta m id e  i n  th e  same way, and a ls o  f rom  
p h e n y lc a rb a m y la z id e  and m a l o n o n i t r i l e .
M e th y l  and e t h y l  e s t e r s  o f  d i c y a n o a c e t i c  a c id  were  p re p a re d  from  s o d io -
21c y a n o a c e ta te s  and cyanogen c h l o r i d e  by H a l l e r  to w a rd s  th e  end o f  t h e  l a s t
25
c e n tu r y .  A few y e a rs  l a t e r ,  Hesse p re p a re d  them from  s o d io -m a lo n o -
n i t r i l e  i n  e th a n o l  and m e th y l ,  o r  e t h y l ,  c h lo r o fo r m â te s .  A r n d t ,
4 oS cho lz , and F r o b e l  i s o l a t e d  th e  a c id ,  m e th y l  d i c y a n o a c e ta te ,  m .p .  65 .
More r e c e n t l y ,  M id d le to n  and E n g e lh a r d t ^ ^ p r e p a r e d  th e  m e th y l  e s t e r
sodium s a l t  by a l k a l i n e  h y d r o l y s i s  o f  b is - m e th o x y m e th y le n e m a lo n o n i t r i l e ,
34
and M a r t i n  and Rackow p re p a re d  th e  e t h y l  e s t e r  f rom  e t h y l  c y a n o a c e ta te  
and p h e n y l  c y a n a te :
■CO^ Me
MeO. CN CN
= /  —  Gq. ^ N a . L
MeO : \ n I;N
CN
I
PhOCN + N C . C H X O ^ E t  :    > HÇ —CO.Et (+ PhOH)2 2 I 2
CN
33N i t r o s o m a l o n o n i t r i l e  was f i r s t  p re p a re d  by \Long o  , who t r e a t e d
m a l o n o n i t r i l e  w i t h  sodium n i t r i t e  i n  aqueous a c e t i c  a c id  and i s o l a t e d
th e  p r o d u c t  as i t s  s i l v e r  s a l t .  The f r e e  a c id  was o b ta in e d  by t r e a t i n g
4 8 ,5 0
th e  s i l v e r  s a l t  w i t h  s u lp h u r i c  a c id .  T a y lo r ,  V o g l ,a n d  Cheng
p re p a re d  s a l t s  w i t h  a m id in e s  and g u a n id in e  f ro m  i t s  s i l v e r  s a l t ,  and
31c o n v e r te d  them to  n i t r o s o p y r im id i n e s  by h e a t in g .  K o e h le r  and Lux
p re p a re d  th e  sod ium , p o ta s s iu m ,  rub id iu rr^  and ces ium  s a l t s  f ro m  th e  s i l v e r
17s a l t ,  f o r  X - ra y  c r y s t a l l o g r a p h y .  F e r r i s  re duced  th e  sodium s a l t  to
42a m in o m a lo n o n i t r i l e ,  w h i le  Ohtsuka used z i n c ,  o r  t i n ,  and c a r b o x y l i c
a c id s  to  c o n v e r t  i t  t o  a c y la m in o c y a n o a c e ta m id e s  and o x a z o le s .  T i t a n iu m
and Z i r c o n iu m  com p lexes  o f  n i t r o s o m a l o n o n i t r i l e  were p re p a re d  by
26I s s l e i b ,  K oeh le r ;  and W i l l e  .
- 5 -
S a l t s  (1T), and d e r iv e d  b is -m e th y lm e r c a p to  compounds, were p re p a re d  by
Gompper and T ü p f f ° ‘ and used to  p re p a re  many d e r i v a t i v e s  w h ich  a re
d is c u s s e d  i n  C hap te r  V I .  A l t e r n a t i v e  m ethods o f  p r e p a r a t i o n  o f  some
27o f  t h e  s a l t s  were d e s c r ib e d  by Jensen and H e n r ik s e n  , and by Takesh im a,
46
Ydkoyama, Fukada, and Akano .
23
H a tc h a rd  d e s c r ib e d  th e  o x i d a t i v e  c y c l i s a t i o n  o f  th e  d is o d iu m  s a l t  
o f  d im e r c a p to m e th y le n e m a lo n o n i t r i l e  t o  i s o t h i a z o l e s :
NC
Na C— C
Na
l/MeOH
NC OH
C l HS‘
O th e r  r e fe r e n c e s  a l l  co nce rn  th e  p h y s i c a l  o r  b i o l o g i c a l  p r o p e r t i e s  o f  
th e  s a l t s ,  o r  th e  p r e p a r a t io n  o f  d e r i v a t i v e s  by S - a l k y l a t i o n .
S t r u c t u r a l  R e p re s e n ta t io n  and N om enc la tu re
The a n io n  o f  t r ic y a n o m e th a n e  i s  u s u a l l y  re p re s e n te d  as th o u g h  th e  cha rge
r e s id e d  on th e  c e n t r a l  ca rbon  atom , as i n  ( 1 ) ,  a l th o u g h  i t  i s  a c t u a l l y
30
d i s t r i b u t e d  m a in ly  between th e  th r e e  n i t r o g e n  atoms . As e x te n s iv e  
cha rge  d é l o c a l i s a t i o n  i s  p o s s ib le  i n  a l l  th e  a n io n s  i n  t h i s  g ro u p ,  any 
fo r m a l  r e p r e s e n t a t i o n  o f  s t r u c t u r e  i s  an a p p r o x im a t io n .  F o r  th e  sake 
o f  c o n s is t e n c y ,  th e  c ha rge  w i l l  be shown as b e in g  on th e  c e n t r a l  ca rbon  
atom o f  a l l  th e  a n io n s .
There  i s  a s i m i l a r  p rob lem  i n  d e c id in g  where t o  p u t  t h e  a c i d i c  p r o to n  i n  
th e  a c id s  th e m s e lv e s .  T a k in g  th e  known compounds as a g ro u p ,  e v e ry  
p o s s ib le  ta u to m e r  has been used as th e  b a s is  f o r  a name so m e w h e re . in  th e  
l i t e r a t u r e .  T here  i s  no c l e a r  e v id e n c e  t h a t  th e  a c i d i c  p r o to n  i s  fo u n d  
on th e  c e n t r a l  ca rbon  atom, b u t  names f r e q u e n t l y  used i n  th e  l i t e r a t u r e  
p la c e  i t  t h e r e .  As th e  compounds a re  s t r o n g  a c id s ,  th e y  a re  n o r m a l ly
h a n d le d  as s a l t s ,  so i t  i s  c o n v e n ie n t  t o  r e p r e s e n t  them by t a u to m e r ic  
s t r u c t u r e s  w h ic h  lo o k  l i k e  t h e  ones chosen f o r  th e  a n io n s .
I t  has been p r o p o s e d ^  t h a t  th e  a n io n s  o f  a c id s  whose a c i d i c  hyd rogen  
atoms a re  bound t o  c a rbon  o r  n i t r o g e n  be named by g i v i n g  th e  e l e c t r o n  
w h ic h  re m a in s  on th e  a n io n  th e  s u f f i x  " i d e " . The s u f f i x  w ou ld  be used 
i n  c o n ju n c t io n  w i t h  th e  C hem ica l A b s t r a c t s  c o n v e n t io n s  f o r  n o m e n c la tu re .  
Thus, f o r  exam p le , th e  a n io n  d e r iv e d  from  t r ic y a n o m e th a n e  w ou ld  be 
c a l l e d  " t r i c y a n o m e t h a n id e " .  I n  v ie w  o f  th e  d o u b t  a b o u t  th e  l o c a t i o n  
o f  e i t h e r  th e  e le c t r o n s  i n  th e  a n io n s ,  o r  th e  a c i d i c  p r o to n s  i n  th e  a c id s ,  
such a p r e c is e  d e f i n i t i o n  i s  o f  l i m i t e d  u se .  A ls o ,  i t  can g iv e  an 
a n io n  a name c o m p le te ly  d i f f e r e n t  f rom  th e  a c c e p te d  one f o r  t h e  p a r e n t  
a c id .  . F o r  exam p le , d ic y a n o a c e ta m id e  has been c a l l e d  " c a r b a m y ld ic y a n o -
49m e th a n e " ,  so t h a t  i t s  a n io n  c o u ld  be c a l l e d  " c a r b a m y ld ic y a n o m e th a n id e "
In  th e  f o l l o w i n g  c h a p te r s ,  th e  p r o p o s a ls  o f  M id d le to n ,  L i t t l e ,  C o f fm a n ,  
and E n g e lh a r d t ^ ® w i l l  be f o l l o w e d  i n  th e  case o f  t r i c y a n o m e th a n e .
O th e rw is e  th e  te r m in o lo g y  " t h e  s a l t  o f  ........... "  w i l l  be used . The a c id s
w i l l  be drawn and named so t h a t  t h e i r  s t r u c t u r e s  lo o k  l i k e  th o s e  chosen 
f o r  th e  a n io n s ,  u n le s s  i t  i s  n e c e s s a ry  t o  use a d i f f e r e n t  s t r u c t u r e  to  
i l l u s t r a t e  a r e a c t i o n  mechanism.
P r e p a r a t io n  o f  th e  A n ions
CN
CH (CN) B r^ /K B r  a q ^  [B r  C(CN) ]  .K B r K .C — CN (+  BrCN)z. z. z z n I
CN
( l b )
P o tass ium  t r ic y a n o m e th a n id e  was p re p a re d  from  th e  p o ta s s iu m  b rom ide
complex o f  d ib r o m o m a lo n o n i t r i l e  by a method based on t h a t  o f  T r o f im e n k o ,
■■49 ■■■.
L i t t l e ,  and Mower . The r e a c t i o n  was c a r r i e d  o u t  i n  a c e to n e ,  i n s t e a d  o f  
1 ,2 -d im e th o x y e th a n e ,  and th e  p r o d u c t  was p r e c i p i t a t e d  by th e  a d d i t i o n  o f  
x y le n e ,  i n s te a d  o f  e t h e r .  These changes reduced  th e  c o s t  o f  t h e  p r e ­
p a r a t i o n ,  and s i m p l i f i e d  w as te  d i s p o s a l .
The p o ta s s iu m  s a l t  o f  d ic y a n o a c e ta m id e  (2 b ) .w a s  p re p a re d  by a method 
d e s c r ib e d  i n  th e  s a m e .p a p e r^ ^ :
CN
KNCD + CH^(CN) 2  d im e t h y l  '  ^ .Ç -C O N H .
h e a t
' - Ifo rm am ide  CN
(2 b )
The sodium s a l t  o f  n i t r o s o m a l o n o n i t r i l e  ( lO b )  was p re p a re d  by t r e a t i n g  
m a l o n o n i t r i l e  and sodium n i t r i t e  i n  w a te r  w i t h  h y d r o c h l o r i c  a c id ,  
f o l l o w e d  by sodium h y d ro x id e  t o  n e u t r a l i s e  th e  s o l u t i o n :
CH^CCN)^ +  NaNO^ >
CN
I
H.C— NO
CN
ÇN
NaOH aq. ^  Na.C— NO
I
CN
(1 0 a )  (1 0 b )
' l7 .A s i m i l a r  method was r e f e r r e d  t o  i n  a p a te n t  by 3 . P. P e r r i s
R e a c t io n  t im e  and te m p e ra tu re  were c r i t i c a l ,  and so was a c c u r a te
n e u t r a l i s a t i o n  o f  th e  s o l u t i o n  b e fo r e  i t  was e v a p o ra te d  to  le a v e  th e
c ru d e  p r o d u c t .  In  n e u t r a l  s o l u t i o n  th e  y e l l o w  p r o d u c t  ( lO b )  was s t a b le
f o r  m onths a t  room te m p e ra tu re ,  b u t  i n  th e  p re se n c e  o f  a l k a l i  -  e s p e c i a l l y
on b e in g  warmed -  i t  h y d r o ly s e d  r a p i d l y  and e x o t h e r m ic a l l y  t o  th e
c o l o u r l e s s ,  r e l a t e d  am ide . The a c id  ( lO a )  was s i m i l a r l y  u n s t a b le ,  and
a c i d i f i c a t i o n  o f  a s o l u t i o n  o f  t h e  s a l t  w i t h  h y d r o c h lo r i c  a c id ,  a t  room
53te m p e r a tu re ,  gave a p r e c i p i t a t e  o f  th e  amide a f t e r  a few h o u rs  :
CN CQNH^
I " oh I 2
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(In (In
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H C - N G  --------    > HC— NO V n OH
I 1 /
CN CN N C/
(1 2 a )  ( I 2 c )
T h is  cy a noace tam ide  has n o t  been s t u d ie d  f u r t h e r .  I t  i s  a much w eaker
a c id  th a n  o th e r s  i n  th e  g roup and can be i s o l a t e d  e a s i l y  by a c i d i f i c a t i o n
o f  s o l u t i o n s  o f  i t s  s a l t s .  I t  a ppea rs  t o  be s t a b le  i n  t h e  p ro to n a te d
54fo rm ,  w h ic h  i s  p ro b a b ly  ta u to m e r  12c
— 8 —
The i s o l a t i o n  o f  n i t r o s o m a l o n o n i t r i l e  ( lO a ) ,  by t r e a tm e n t  o f  i t s  .
s i l v e r  s a l t  w i t h  aqueous s u l p h u r i c  a c id  and e x t r a c t i o n  i n t o  e t h e r ,
33has been r e p o r t e d  i n  th e  l i t e r a t u r e  . E x p e r im e n ts  have shown t h a t  
t h i s  can be done on a s m a l l  s c a le ,  b u t  th e  a c id  ( lO a )  i s  to o  u n s ta b le  
t o  be i s o l a t e d  i n  q u a n t i t y .
S a l t s , 1 1 , were p re p a re d  by th e  method o f  Gompper and T ü p f l
20a
CS. + RQH^CN
P o ta ss iu m  h y d r o x id e  
o r  a l k o x id e 2K
CN
+
The t r i e t h v l a m i n e  s a l t  o f  N -p h e n y ld ic y a n o a c e ta m id e  (5 ,  M = E t  NH)
-
was p re p a re d  by a d d in g  t r i e t h y l a m i n e  to  m a l o n o n i t r i l e  and p h e n y l  i s o -
45c y a n a te  i n  t e t r a h y d r o f u r a n  . .
P o tass ium  s a l t s  o f  a l l  t h e  o t h e r  a c id s  ( 3 - 9 ,  e x c e p t  5) were  p re p a re d  
by one m ethod. A s o l u t i o n  o f  m a l o n o n i t r i l e  i n  th e  a p p r o p r i a t e  i s o c y a n a te ,  
c h lo r o fo r m a te ,  o r  c a rb a m y l c h l o r i d e  was added t o  an e q u i v a le n t  amount o f  
aqueous p o ta s s iu m  h y d r o x id e .  In  some c a s e s ,  th e  p o ta s s iu m  s a l t  o f  th e  
p r o d u c t  p r e c i p i t a t e d  o u t :  i n  o t h e r s ,  i t  was n e c e ssa ry  t o  c o n c e n t r a te  
t h e  s o l u t i o n .  I f  m a l o n o n i t r i l e  was n o t  s o lu b le  enough i n  t h e  c a r b o n y l  
compound, t e t r a h y d r o f u r a n  was a ls o  added.
Two exam ples i l l u s t r a t e  th e  m ethod:
MeNCb + CHL(CN)^ + KOH z z
CN
^  K .C — CONHMe (+  HgO)
ClCO^Et + CH^XCN)^ 2K0H K .C - C O ^ E t
CN
(+ KC l + 2 H2 O)
P r e p a r a t io n  o f  S a l t s  w i t h  D i f f e r e n t  C a t io n s + .
The t r i e t h v l a m i n e  s a l t  o f  N -m e th v ld ic y a n o a c e ta m id e  ( 3 ,  M = E t  NH) 
was p re p a re d  by a d d in g  m e th y l  i s o c y a n a te  t o  a m ix t u r e  o f  m a l o n o n i t r i l e ,
I “f"
t r i e t h y l a m i n e  and t o lu e n e .  I t s  p y r i d i n i u m  s a l t  ( 3 ,  M = CgH^NH) was 
p re p a re d  by a d d in g  m e th y l  i s o c y a n a te  t o  a s o l u t i o n  o f  m a l o n o n i t r i l e  
i n  p y r i d i n e .
O th e r  s a l t s  were p re p a re d  by s im p le ,  m e t a t h e t i c a l  r e a c t i o n s  o f  th e  
p o ta s s iu m ,  o r  sod ium , s a l t s  o f  t h e  a c id s  w i t h  amine h y d r o h a l id e s .  
R e a c t io n s  were done i n  w a te r  i f  t h e  s o l u b i l i t y  o f  th e  p r o d u c t  was low  
enough. Sometimes a c e to n e  was used as s o l v e n t :  p o ta s s iu m  c h l o r i d e  was 
f i l t e r e d  o f f  t o  le a v e  th e  p r o d u c t  i n  s o l u t i o n .
Many s a l t s  o f  l o n g - c h a in  a lk y l t r im e th y la m m p n iu m  c a t i o n s  were waxy and 
d i f f i c u l t  t o  f i l t e r  o f f  i f  p re p a re d  i n  w a te r .  I n s te a d ,  an aqueous 
s o l u t i o n  o f  th e  p o ta s s iu m  s a l t  o f  th e  a c id  was added t o  an e m u ls io n  o f  
w a te r ,  c h lo r o fo r m  and th e  a lk y l t r im e th y la m m o n iu m  b ro m id e .  The e m u ls io n  
i n v a r i a b l y  c o l la p s e d  and th e  c h lo r o fo r m  l a y e r  c o n ta in e d  th e  p r o d u c t ,  
w h ic h  was i s o l a t e d  p u re  by e v a p o r a t io n  o f  th e  c h lo r o fo r m .
These th r e e  methods had been used b e fo r e ,  to  p re p a re  t r i c y a n o m e th a n id e s
and s a l t s  o f  n i t r o s o m a l o n o n i t r i l e  54
P r o p e r t i e s  o f  th e  A c id s  and S a l t s
The a c id s  a re  re m a rk a b ly  s t r o n g  ones . T r ic y a n o m e th a n e ,  f o r  exam p le ,
g
has a pKa o f  a b o u t  - 5  When th e  t r i e t h y l a m i n e  s a l t  o f  N - p h e n y ld ic y a n o ­
a ce ta m id e  was s t i r r e d  w i t h  excess  d i l u t e  h y d r o c h lo r i c  a c id ,  i t  gave
N -p h e n y ld ic y a n o a c e ta m id e  s t i l l  c o n t a in in g  20^ o f  i t s  t r i e t h y l a m i n e  s a l t .  
45Stamm and F U h r lu n g  r e p o r t e d  t h a t  th e  p u re  a c id  c o u ld  be o b ta in e d  f ro m  
th e  sodium s a l t  by u s in g  s u f f i c i e n t l y  c o n c e n t r a te d  h y d r o c h l o r i c ,  o r  
p e r c h l o r i c ,  a c id .
The s a l t s  a re  s t a b le  and easy to  h a n d le ,  and th e  s e n s i t i v i t y  o f
n i t r o s o m a l o n o n i t r i l e  t o  a l k a l i  i s  a t y p i c a l .  The f r e e  a c id s  a re  le s s  
s t a b l e ,  some b e in g  s e n s i t i v e  t o  h y d r o l y s i s  o r  l i a b l e  t o  p o ly m e r is e .
H an tsch  and Osswald r e p o r t e d  th e  i n s t a b i l i t y  o f  t r i c y a n o m e th a n e ,  w h ich
th e y  fo u n d  t o  p o ly m e r is e  r a p i d l y  once i s o l a t e d .  T ro f im e n k o ,  L i t t l e ,
49
and Mower fo u n d  t h a t  an a q u o - e th e r e a l  s o l u t i o n  -  p re p a re d  a c c o r d in g  to  
S chm id tm ann 's  method^^ -  was s t a b l e ,  b u t  t h a t  a t t e m p ts  t o  d r y  th e  
s o l u t i o n  le d  to  p o l y m e r i s a t i o n  and d e c o m p o s i t io n .  B e a r in g  i n  m ind  th e  
pKa o f  th e  a c id ,  i t  seems l i k e l y  t h a t  th e  s p e c ie s  a c t u a l l y  p r e s e n t  i n  th e
10 -
a q u o - e th e r e a l  s o l u t i o n  was hyd ro xo n iu m  t r i c y a n o m e th a n id e ,  r a t h e r  th a n  
t r ic y a n o m e th a n e ^ ^ .  Cox and F o n ta in e "*^  r e p o r te d  t h a t  t r ic y a n o m e th a n e  
c o u ld  be i s o l a t e d  as a w h i t e ,  c r y s t a l l i n e  s o l i d ,  m .p . 5 5 - 6 ° ,  s t a b le  i n  
a i r  and l i g h t ,  b u t  a t te m p ts  t o  r e p e a t  t h e i r  e x p e r im e n t  have been 
u n s u c c e s s fu l .  They d r i e d  th e  t r ic y a n o m e th a n e  s o l u t i o n  o v e r  sodium s u lp h a te ,  
so i t  i s  p o s s ib le  t h a t  th e  w h i t e  s o l i d  th e y  o b ta in e d  was sodium hydrogen  
s u lp h a te  m o n o h yd ra te ,  m .p . 5 8 ° .
4A r n d t ,  Scho lz , and F r o b e l  i s o l a t e d  th e  a c id ,  m e th y l  d ic y a n o a c e ta te ,  
as a c r y s t a l l i n e  s o l i d ,  b u t  r e p o r t e d  t h a t  i t  showed s ig n s  o f  decompo­
s i t i o n  a f t e r  an h o u r  o r  tw o .
The a l k a l i  m e ta l  s a l t s  a re  h i g h - m e l t i n g  s o l i d s ,  s o lu b le  i n  w a te r  and, 
i n  some c a se s ,  a c e to n e .  The s im p le r  amine and q u a te r n a ry  ammonium s a l t s  
a re  a ls o  s o lu b le  i n  w a te r .  Those i n  w h ich  th e r e  i s  a f a i r l y  l o n g  a l k y l  
c h a in  a re  n o t  -  th e y  a re  v e ry  s o lu b le  i n  c h lo r o f o r m .  A few  of, th e s e  
s a l t s  have th e  c u r io u s  p r o p e r t i e s  o f  b e in g  l i q u i d s  a t  room te m p e r a tu r e ,  
m is c i b l e  w i t h  m ost o r g a n ic  s o lv e n t s  b u t  i n s o l u b l e  i n  w a te r  -  e , g ,  
o c ty l t r im e th y la m m o n iu m  t r i c y a n o m e th a n id e ,  m .p . - 2  to  - 1 ° C ^ ^ .
I I .  D e r i v a t i v e s  o f  T r ic ya n o m e th a n e
R e a c t io n  w i t h  Amines
1A l l e n s t e i n  r e p o r t e d  t h a t  ary lam m onium  t r ic y a n o m e th a n id e s  c o u ld  be 
c o n v e r te d  to  s u b s t i t u t e d  d ia m in o m e t h y le n e m a lo n o n i t r i l e s  by b e in g  
h e a te d :
^ C IM
NHg.CCCN)^ ^  <
NH
(1 3 )
\ C N
H is  e x p e r im e n ts  were done u s in g  m ix tu r e s  o f  th e  t r i c y a n o m e th a n id e s
and th e  h y d r o c h lo r id e s  o f  s u b s t i t u t e d  a n i l i n e s .
' , ■ ' ■ ' ■ ' ■
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A s i m i l a r  c o n v e rs io n  was r e p o r t e d  by T ro f im e n k o ,  L i t t l e ,  and C offm an , 
who h e a te d  p i p e r i d i n e  and p y r r o l i d i n e  t r ic y a n o m e th a n id e s  t o  o b t a in  t h e  
c o r re s p o n d in g  d ia m in o m e th y le n e m a lo n o n i t r i l e s .
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The r e v e r s a l  o f  th e  above r e a c t i o n  w i t h i n  a b i o l o g i c a l  system  i s  
c o n c e iv a b le ,  and w ou ld  l i b e r a t e  th e  a c t i v e  t r i c y a n o m e th a n id e  i o n .
I n  a d d i t i o n ,  many s u b s t i t u t e d  m e t h y le n e m a lo n o n i t r i l e s  a re  known to  
be b i o l o g i c a l l y  a c t i v e .  Thus, i t  seemed w o r th  p r e p a r in g  a s e r i e s  o f  
compounds, 13.
H e a t in g  th e  s o l i d  s a l t s  was found  t o  be an u n s a t i s f a c t o r y  method f o r
th e  c o n v e r s io n .  The p r o d u c ts  c o n ta in e d  l a r g e  amounts o f  o range
i m p u r i t i e s ,  w h ic h  were d i f f i c u l t  t o  rem ove. The i m p u r i t i e s  may have
1been s i m i l a r  t o  a b y - p r o d u c t  r e p o r t e d  by A l l e n s t e i n  :
NH^ /CN 1 2 /  
N H .C=C
-CN
+
^NHgC l'
NH
NH.C— C==C.NH190
> C l
o r a n g e - y e l lo w
When t r ic y a n o m e th a n id e s  were h e a te d  i n  b o i l i n g  x y le n e  th e  p r o d u c ts  
were s t i l l  v e ry  im p u re .  O th e r  s o lv e n t s  t r i e d  were p y r i d i n e ,  2 -m e th o x y -  
e t h a n o l ,  w a te r ,a n d  th e  amine f ro m  w h ich  th e  p a r t i c u l a r  s a l t  had been 
p r e p a r e d .
The r e a c t i o n  was fo u n d  to  go v e ry  w e l l  i n  w a te r  e x c e p t  i n  th e  case o f  
s a l t s  o f  th e  more b a s ic  am ines . By c o in c id e n c e ,  t h e  b a s ic  am in e s , such 
as m o rp h o l in e  and p i p e r i d i n e ,  had s u i t a b l e  b o i l i n g  p o i n t s  t o  be used as 
s o lv e n t s ,  and th e  c o n v e rs io n s  went v e ry  w e l l  i n  them.
In  some cases t r ic y a n o m e th a n id e s  were p re p a r e d ,  i s o l a t e d ,  p u r i f i e d  
and th e n  he a te d  i n  w a te r ,  b u t  t h i s  was fo u n d  t o  be u n n e c e s s a ry ;  th e  
m e t h y le n e m a lo n o n i t r i l e s  c o u ld  be o b ta in e d  i n  good y i e l d  by h e a t in g  
p o ta s s iu m  t r i c y a n o m e th a n id e ,  an a n i l i n e ,  and one e q u i v a le n t  o f  h y d ro ­
c h l o r i c  a c id  i n  w a te r .
KC(CN) HX
I " 2 , 
N H .C=C
'CN
CN (+ KX)
The r e a c t i o n  o f  g - t o l u i d i n e  w i t h  p o ta s s iu m  t r i c y a n o m e th a n id e  i n  w a te r  
was used as a model to  f i n d  th e  b e s t  c o n d i t i o n s .
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I n  each o f  a s e r i e s  o f  e x p e r im e n ts ,  o - t o l u i d i n e  and p o ta s s iu m  
t r ic y a n o m e th a n id e  were he a te d  f o r  4 h o u rs  i n  w a te r  t o  w h ic h  o t h e r  
re a g e n ts  had been added t o  v a ry  th e  pH o f  th e  m ix t u r e .
A t  pH >12 (sod ium  h y d r o x id e )  no p ro d u c t  was o b ta in e d .  A t  pH 1 
(e x c e s s  h y d r o c h l o r i c  a c id )  a y i e l d  o f  r o u g h ly  50% was o b ta in e d ,  b u t  
th e  p r o d u c t  was im p u re .  A t  pH 4 ( h y d r o c h lo r i c  a c id  w i t h  a s l i g h t  
excess  o f  o - t o l u i d i n e )  a p u r e r  p r o d u c t  was o b ta in e d  i n  60% y i e l d .
W ith  an a c e ta te  b u f f e r  a lo n e  th e  y i e l d  was 23%, b u t  when s u f f i c i e n t  h y d ro ­
c h l o r i c  a c id  t o  n e u t r a l i s e  th e  o - t o l u i d i n e  was added as w e l l  as th e  
a c e ta te  b u f f e r  th e  y i e l d  was 57%. pH measurem ents  were o n ly  t o  ±1 
u n i t  and th e  two a c e ta t e  b u f f e r  e x p e r im e n ts  were  a t  th e  same pH w i t h i n  
th o s e  l i m i t s  (pH 4 - 5 ) .
A p o s s ib le  re a so n  f o r  th e  in c r e a s e  i n  y i e l d  i n  th e  p re se n c e  o f  h y d ro ­
c h l o r i c  a c id  w ou ld  be t h a t  th e  r e a c t i n g  s p e c ie s  was a m in o c h lo r o m e th y le n e -
m a l o n o n i t r i l e ,  w h ich  i s  known t o  fo rm  r e v e r s i b l y  i n  aqueous s o l u t i o n s
1o f  t r i c y a n o m e th a n id e s  and h y d r o c h lo r i c  a c id  ;
HgN. Cl\l NH  ^ .CN
M^VC(CN) 2  + 2 HCl ^  ^ RNH.C=zC
Cl
+
{+ M +C l" )  (+R NH g.C l)
1T h is  e x p la n a t io n  i s  u n l i k e l y ,  because A l l e n s t e i n  fo u n d  t h a t ,  i n  th e  
absence o f  w a te r ,  a m in o c h lo r o m e th y le n e m a lo n o n i t r i l e  r e a c te d  w i t h  a n i l i n e s  
to  g iv e  m ix tu r e s  o f  a n i l i n e  h y d r o c h lo r id e s  and t r i c y a n o m e th a n id e s .  
F u r th e rm o re ,  an e x p e r im e n t  u s in g  t o l u i d i n i u m  s u lp h a te  a t  pH 4 gave th e  
same y i e l d  (57%) as t h e  e x p e r im e n t  u s in g  t o l u i d i n i u m  c h l o r i d e .
Such s e n s i t i v i t y  t o  pH c o u ld  be e x p la in e d  i n  te rm s  o f  th e  f o l l o w i n g  
r e a c t i o n  sequence ;
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0 NHg.CfCNXg m CN
+ • NC— CH
Me CN
(1 a )
NHg y C N  
NH.C=C
'^ C N
The r e a c t i n g  s p e c ie s  c o u ld  be d ic y a n o k e te n im in e  ( 1 5 ) ,  r a t h e r  th a n  
t r ic y a n o m e th a n e  ( 1a), and th e r e  i s  no c l e a r  e v id e n c e  i n  fa v o u r  o f  e i t h e r  
s t r u c t u r e :  w h ic h e v e r  i t  i s ,  th e  f o l l o w i n g  a rgum en ts  re m a in  th e  same.
HN^C==C
(1 5 )
'CN
CN
Two o t h e r  e q u i l i b r i a  c o u ld  re d u ce  th e  r a t e  o f  f o r m a t io n  o f  14 by lo w e r in g  
th e  c o n c e n t r a t io n  o f  e i t h e r  th e  f r e e  am ine , o r  t r i c y a n o m e th a n e :
HgO +
(j:N 
HC -C N
d:N
(1a)
±  HgO + C(CN)g
NH.
-Me
E q u i l i b r i u m  0  w i l l  a lw a y s  be m a in ly  t o  th e  r i g h t ,  because t r i c y a n o ­
methane i s  such a s t r o n g  a c id ,  b u t  th e  c o n c e n t r a t i o n  o f  l a  w i l l  be 
h ig h e s t  a t  lo w  pH. o - T o l u i d i n e  i s  a f a i r l y  weak base -  a t  pH above , 
o r  c lo s e  t o ,  i t s  pK. , e q u i l i b r i u m  0  w i l l  l i e  m a in ly  t o  t h e  l e f t .  O n ly  
a t  v e ry  low  pH w i l l  th e  c o n c e n t r a t io n s  o f  o - t o l u i d i n e  and t r ic y a n o m e th a n e  
be co m p a ra b le .  A t h ig h e r  pH, th e  r e a c t i o n  w i l l  be pseudo f i r s t  o r d e r ,  
i t s  r a t e  b e in g  dependen t on th e  c o n c e n t r a t i o n  o f  t r i c y a n o m e th a n e .
T r ic y a n o m e th a n e  te n d s  to  p o l y m e r i s e ^ ^ ’ "^^ so i f  i t s  c o n c e n t r a t i o n  
becomes com parab le  w i t h  t h a t  o f  f r e e  o - t o l u i d i n e ,  th e  p r o d u c t  (1 4 )  
w i l l  be l e s s  p u re .
I t  can be c o n c lu d e d ,  i n  g e n e r a l ,  t h a t  th e  r e a c t i o n  w i l l  be f a s t e s t  and 
c le a n e s t  a t  pH c lo s e  t o  th e  pK^ o f  th e  amine b e in g  u sed , and t h a t  weak 
bases w i l l  r e a c t  f a s t e r  th a n  s t r o n g  ones . These p o i n t s  have been con­
f i r m e d  by th e  way i n  w h ich  d i f f e r e n t  am ines and a n i l i n e s  have r e a c t e d .
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F o r  exam p le , m o rp h o l in e ,  a f a i r l y  s t r o n g  base , gave no d ia m in o m e th y le n e -  
m a l o n o n i t r i l e  when h e a te d  w i t h  p o ta s s iu m  t r ic y a n o m e th a n id e  and h y d ro ­
c h l o r i c  a c id  a t  pH 1 f o r  14 h o u rs .  Even a t  th e  optimum pH 8 ,  th e  y i e l d  
was o n ly  15^ a f t e r  15 h o u rs .  3 , 4 - D i c h l o r o a n i l i n e ,  a much weaker base 
th a n  o - t o l u i d i n e ,  gave a p r e c i p i t a t e  o f  p r o d u c t  w i t h i n  m inu tes , a t  pH 1 -2  
and th e  y i e l d  a f t e r  4 h o u rs  was 70^ .
An e x c e p t io n  to  th e  g e n e r a l  t r e n d  was 4 - n i t r o a n i l i n e ,  w h ich  re a c te d  
f a i r l y  s l o w ly ,  a l th o u g h  a weak base -  t a k i n g  12 h o u rs  to  g iv e  an 80% . 
y i e l d  o f  th e  d e r i v a t i v e .  T h is  i s  u n d e r s ta n d a b le  s in c e  th e  4 - n i t r o  
g roup g r e a t l y  re d u ce s  n o t  o n ly  th e  b a s i c i t y  o f  th e  -NH^ g ro u p ,  b u t  a ls o  
i t s  n u c l e o p h i l i c i t y , by a resonance  e f f e c t :
T h is  mechanism c o u ld  n o t  o p e ra te  i n  th e  case o f  th e  h a lo g e n a te d  a n i l i n e s ,  
n o r  i n  th e  case o f  3 - n i t r o a n i l i n e  w h ich  was fo u n d  to  r e a c t  q u i t e  
q u i c k l y .
A few a n i l i n e s  w h ic h .w e re  s t e r i c a l l y  h in d e r e d ,  o r  o f  v e ry  lo w  n u c le o ­
p h i l i c i t y ,  d id  n o t  appea r t o  r e a c t  a t  a l l  -  f o r  exam ple , 2 ,6 - d ib r o m o -
4 - n i t r o a n i l i n e ,  2 , 4 - d i n i t r o a n i l i n e  and 2 - n i t r o a n i l i n e .
D ia m in o m e th y le n e m a lo n o n i t r i l e s  have been p re p a re d  from  d ic y a n o k e te n e
a c e ta ls ^ ^ ^  and fro m  b is m e th y lm e r c a p to m e th y le n e m a lo n o n i t r i l e ^ ^ ^  i n  t h e  p a s t ,
1as w e l l  as f rom  t r i c y a n o m e th a n id e s  . M a r t i n , Schwarz, Rackow, R e ic h ,  
and GrUndemann^^ a ls o  p re p a re d  them fro m  a m in o ( a r y lo x y )m e th y le n e m a lo n o -  
n i t r i l e s  and am ines .
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P r o p e r t i e s  o f  Amine D e r i v a t i v e s  
NH \ ,C N
12  IR R N— C =
(16a )
'CN
ÇN .NH 
H.C—
I 1 2
CN \N R  R^ 
(16b )
Base
V
CN ^ N H
- c - c r
CN '^ N R ^ R ^
(1 6 c )
I t  i s  i n t e r e s t i n g  t o  n o te  t h a t  th e  s u b s t i t u t e d  d ia m in o m e th y le n e m a lo n o ­
n i t r i l e s  ( 16a) a re  th e m s e lv e s  members o f  th e  g roup  o f  a c id s  r e l a t e d  to  
t r ic y a n o m e th a n e .  The s t r u c t u r a l  s i m i l a r i t y  i s  o b v io u s  when th e y  a re  
drawn i n  th e  a p p r o p r ia t e  t a u to m e r ic  fo rm  ( l 6 b ) .  They have been fo u n d  
to  be much weaker a c id s  th a n  th o s e  d e s c r ib e d  i n  C h a p te r  I ,  b u t  th e y  do 
fo r m  s a l t s .  F o r  exam p le , a m in d jn o r p h o l in o ) m e th y le n e m a lo n o n i t r i l e  d i s s o lv e d  
i n  aqueous sodium h y d r o x id e  and was r e p r e c i p i t a t e d  upon a c i d i f i c a t i o n  o f  
th e  s o l u t i o n .
There  i s  a te n d e n cy  f o r  one o f  th e  n i t r i l e  g ro u p s  to  be h y d r o ly s e d  i n
a l k a l i ,  b u t  th e  r e a c t i o n  r a t e  d i f f e r s  w id e ly  between d i f f e r e n t  compounds.
1 2The m o r p h o l in e -  and p i p e r i d i n e -  compounds (1 6 ,  R , R = -CHgCHgOCHgCHg- 
o r  - ( C H ^ ) ^ - )  were s t a b le  i n  h o t  aqueous a l k a l i  f o r  a few h o u rs ,  f o r  
exam p le , whereas th e  3 ,4 - d ic h lo r o p h e n y la m in o -  compound ( l 7 )  was c o m p le te ly  
c o n v e r te d  t o  th e  a m id e ( lS ) :
NH; ^^xCN 
NH.C =  C
CN 1) H ea t,  OH
2) N e u t r a l i s e
NHg ^ C N  
NH.C =  C
-CONH.
—  16
The d ia m in o m e th y le n e m a lo n o n i t r i l e s  appea r to  be s t a b le  t o  a c id .
F o r  exam p le , 17 was u n a f f e c te d  by h o t  2M s u lp h u r i c  a c id .
1
The r e a c t i o n  w i t h  a n i l i n e  h y d r o c h lo r i d e ,  r e p o r te d  by A l l e n s t e i n  , 
has n o t  been i n v e s t i g a t e d  f u r t h e r .  .
D ia m in o m e th y le n e m a lo n o n i t r i l e s  m ig h t  be s u i t a b l e  s t a r t i n g  m a t e r i a l s  f o r
47a range  o f  h e t e r o c y c le s :  T a y lo r ,  M c K i l lo p ,a n d  W arrene r  have r e p o r t e d  
many r e a c t i o n s  o f  3 - a m i n o n i t r i l e s .  B u t a m in o ( m o rp h o l in o ) m e th y le n e -  
m a l o n o n i t r i l e  (1 9 )  d id  n o t  r e a c t  w i t h  c a rb o n  d i s u l p h i d e  i n  p y r i d i n e .  
T a y lo r  e t  a l .  a ls o  r e p o r t e d  d i f f i c u l t y  w i t h  w e a k ly  b a s ic  am ines .
H ^ N - C = C  
2 I \
/CN
CN
NH
SH SH
I n f r a - r e d  S p e c t ra  o f  th e  Amine D e r i v a t i v e s
The d ia m in o m e th y le n e m a lo n o n i t r i l e s  gave i . r .  s p e c t r a  show ing  a 
s t r o n g ,  d o u b le t ,  CN a b s o r p t io n  a t  2180-2200 cm  ^ and 2210-2220 cm ^ , 
and NH a b s o r p t io n s  a t  3150-3500 cm ^ . These f e a t u r e s  i n  t h e i r  s p e c t r a  
d i s t i n g u i s h e d  them from  t h e i r  p r e c u r s o r s ,  s u b s t i t u t e d  ammonium t r i c y a n o ­
m e th a n id e s ,  whose s p e c t r a  showed a s t r o n g ,  s i n g l e t ,  CN a b s o r p t io n  a t
- 1  -12190 cm , and NH a b s o r p t io n s  a t  2500-3500 cm , a lw a ys  e x te n d in g  w e l l
be low  3000 cm-1 The s p e c t r a  a re  d is c u s s e d  f u r t h e r  i n  C h a p te r  IX .
Amine D e r i v a t i v e s  R e la te d  to  H e r b i c i d a l  U reas
NC, ,CN
ArNH.C.NR
(20)
C
.S.,ArNH C.NR
( 21)
Many u r e a s ,  o f  g e n e r a l  s t r u c t u r e  20, a re  h e r b i c i d a l .  They i n t e r f e r e  w i t h  
a r e a c t i o n  i n  th e  p h o t o s y n t h e t i c  c h a in  known as th e  H i l l  r e a c t i o n .  T h is  
r e a c t i o n  i s  an a t t r a c t i v e  t a r g e t  f o r  a p e s t i c i d e  c h e m is t  because i t  i s
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s p e c i f i c  t o  g reen  p l a n t s  -  a c t i v i t y  o f  a compound as a H i l l  r e a c t i o n  
i n h i b i t o r  need n o t  be a s s o c ia te d  w i t h  t o x i c i t y  to  o t h e r  l i v i n g  o rg a n is m s ,  
such as mammals.
The s i m i l a r i t y  between compounds o f  oxygen and t h e i r  a n a lo g u e s  i n  w h ich  
oxygen i s  r e p la c e d  by [ ( C N ) ^  has been em phasized by W a l l e n f a l l s ,  F r i e d l i c h ,  
R ie s e r ,  E rteJ , and T h ie m e ^ l .  Thus, compounds 21 were o f  i n t e r e s t  as 
p o s s ib le  H i l l  r e a c t i o n  i n h i b i t o r s .
More s p e c i f i c a l l y ,  th e  s im p le  u re a s  o f  h ig h  h e r b i c i d a l  a c t i v i t y  a re  th o s e  
i n  w h ic h  th e  a r y l  g roup  i s  s u b s t i t u t e d  w i t h  h a lo g e n ,  u s u a l l y  c h l o r i n e ,  
and th e  a l k y l  g roups  a re  s m a l l  ones . One o f  th e  R g ro u p s  can be h y d ro g e n ,  
b u t  i f  b o th  a re  h yd ro g e n ,  th e  a c t i v i t y  i s  u s u a l l y  v e ry  lo w .  The hyd rogen  
a t ta c h e d  t o  th e  a r y l  n i t r o g e n  i s  g e n e r a l l y  t h o u g h t  t o  be n e c e s s a ry  f o r  
good a c t i v i t y  on th e  H i l l  r e a c t i o n  i n  v i t r o .
M é t h y la t i o n  o f  a m in o - ( 3 - c h lo r o p h e n y la m in o ) - m e t h y le n e m a lo n o n i t r i l e  (22;) 
gave th e  wrong p r o d u c t  ( 2 3 ) ,  i n  te rm s  o f  t h e  d e f i n i t i o n  above , b u t  i t  
d id  show v e ry  s l i g h t  i n h i b i t o r y  a c t i v i t y  on th e  H i l l  r e a c t i o n .  The 
p r o d u c t  (2 4 )  o f  m é t h y la t io n  o f  a m in o ( p ip e r id ih o ) m e t h y le n e m a lo n o n i t r i l e  
had no a c t i v i t y .
NHg y  CN
NH.C =  C
(22)
Mel
K^C O ^/ace tone
l\IH .CN 
I 2 / /  
M e .N .C —C
^  CN
(2 3 )
NH^ y C N  
C = C
\ CN
Mel
KgCOg/acetone
NHMe £N
\  (24)
O th e r  compounds (2 1 )  were p re p a re d  by a d i f f e r e n t  r o u t e  w h ich  i s  
d e s c r ib e d  i n  C h a p te r  V I .  •
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R e a c t io n  o f  T r ic y a n o m e th a n id e s  w i t h  o -P h e n y le n e d ia m in e s
KC fC N jg /H C l
I|IH2 y C N  
NH.C=C 
IV  u CN
C .NH
NH.
CN-NH
(27a )
CH(GN),
(2 7 b )
I t  w ou ld  appea r p o s s ib le  t o  p re p a re  2 -d ic y a n o m e th y le n e b e n z im id a z o l in e s  
( 2 7 a ) ,  o r  th e  r e l a t e d  b e n z im id a z o le s  (2 7 b )  f ro m  o - p h e n y le n e d ia m in e s  and 
t r ic y a n o m e th a n e .  The b e n z im id a z o le s  w ou ld  be a c id s  r e l a t e d  t o  t r i c y a n o ­
m ethane, and m ig h t  be e xp e c te d  to  fo rm  s a l t s  such as 26.
S e v e ra l  d ia m in e s  were t r i e d  i n  t h i s  r e a c t i o n ,  b u t  th e  p r o d u c ts  were  th e  
a c y c l i c  ones ( 2 5 ) .  25 and 26 a re  is o m e rs ,  b u t  i t  was c l e a r  t h a t  t h e  p r o ­
d u c ts  were 25 ; t h e i r  i . r .  s p e c t r a  were l i k e  th o s e  o f  o t h e r  d ia m in o ­
m e t h y le n e m a lo n o n i t r i l e s  and , a l th o u g h  th e y  were i n s o l u b l e  i n  w a t e r ,  th e y  
c o u ld  be d i s s o lv e d  i n  warm, aqueous a l k a l i  and r e p r e c i p i t a t e d  by a c i d i ­
f i c a t i o n .
The o n ly  e x c e p t io n  was 5 - c h lo r o - 3 - n i t r o - o - p h e n y le n e d ia m in e ,  w h ich  gave 29. 
S in c e  a m in o - ( a r y l a m in o ) - m e t h y le n e m a lo n o n i t r i l e s  i n  w h ich  th e  a r y l  g roup  
c a r r i e s  s t r o n g l y  e le c t r o n - w i t h d r a w in g  g ro u p s  a re  p a r t i c u l a r l y  s u s c e p t i b l e  
t o  h y d r o l y s i s ,  and th e  am ides ( e . g .  28) c y c l i s e  r e a d i l y  (see  C h a p te r  I I I )  
th e  r e a c t i o n  was p r o b a b ly  as f o l l o w s :
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KC(CI\I) /H C l Aq.3
NH^ yCN 
c r  . IMH.C — c
\ CN
NOg ^ " "2
\ /  NH^ yC O N H ^
.C— c
\ CN
C l
CONH
(29)
The b e n z im id a z o l in e  (2 7 :  X = 5 , 6 - d i c h l o r o - )  was n o t  fo rm ed  when th e  
p r e c u r s o r  (2 5 :  X = 4 , 5 - d i c h l o r o - )  was he a te d  i n  d im e th y l fo r m a m id e ,  o r  i n  
d i l u t e  h y d r o c h lo r i c  a c id .  I t  i s  c u r io u s  t h a t  th e  c y c l i s a t i o n  does n o t  
o c c u r  e a s i l y .
T re a tm e n t  o f  25 (X = 4 , 5 - d i c h l o r o - )  w i t h  e t h o x y c a r b o n y l i s o t h io c y a n a t e  gave 
a p r o d u c t  (3 0 )  w h ich  f u r t h e r  c o n f i rm e d  th e  a c y c l i c  s t r u c t u r e  o f  25 . The 
p r o d u c t  i s  s i m i l a r  to  a known f u n g i c i d e  (3 1 )  , b u t  i t  showed no f u n g i ­
c i d a l  a c t i v i t y .
NH^ y C N  
NH.C=C
CN
(2 5 ,  X = 4 , 5 - d i C l )
EtO.C.NCS
NH^ /C N
I 2 /
NH.C=C
^ C N
NH.C.NH.C.OEt
II II
S 0
(30)
NH
S 0
11 ".C .N H .C . one
N H.C .NH .C .one
II II
S O
(31)
Gompper and T ü p f l ^ ^ ^  p re p a re d  th e  b e n z im id a z o l in e  (2 7 a :  X = H) f rom
o -p h e n y le n e d ia m in e  and b is m e th y lm e r c a p to m e th y le n e m a lo n o n i t r i l e .
R e a c t io n  w i t h  A n t h r a n i l i c  A c id s
NH CN CN
NH.C=CNH
KC(CN) /H C l  aq CN CN
CO„H
(3 3 )
When a n t h r a n i l i c  a c id  was he a te d  w i t h  p o ta s s iu m  t r i c y a n o m e th a n id e  i n  
d i l u t e  h y d r o c h l o r i c  a c id  f o r  24 h o u r s ,  i t  gave a q u in a z o l in o n e  (3 3 :
X = H ) .  4 - C h l o r o a n t h r a n i l i c  a c id ,  a f t e r  12 h o u rs ,  gave th e  in t e r m e d ia t e  
(3 2 :  X = 4 - c h l o r o - ) ,  w h ich  was p u r i f i e d  by s o l u t i o n  i n  a l k a l i  f o l l o w e d  
by r e p r e c i p i t a t i o n  w i t h  a c id .  I t s  i . r .  spec trum  showed a b s o r p t io n s  
c h a r a c t e r i s t i c  o f  th e  CO^H group and i t s  m o le c u la r  w e ig h t  was c o n f i rm e d  
by mass s p e c t r o s c o p y .
The q u in a z o l in o n e s  ( 3 3 ) a re  y e t  a n o th e r  group o f  a c id s  r e l a t e d  to  
t r ic y a n o m e th a n e :
CN
CN
Base
I
( 3 3 )
3 3  (X = H) was s o lu b le  i n  aqueous a l k a l i  b u t  i t s  a c id  s t r e n g t h  has n o t  
been d e te rm in e d .
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R e a c t io n  w i t h  G u a n id in e
NH :N
H N.C.NH .HÇ--NO
I
CIM
NH
HCCCN)^
r e f l u x i n g  
d im e th y l fo rm a m id e
NH
NH
(3 4 )
(3 5 )
The c o n v e r s io n s  o f  b e n za m id in iu m  t r ic y a n o m e th a n id e  and th e  g u a n id in e  s a l t  
o f  n i t r o s o m a l o n o n i t r i l e  t o  p y r im id in e s  (34  and 35) were d e s c r ib e d  by 
T ro f im e n k o ,  L i t t l e ,  and M ower^^, and by T a y lo r ,  V o g l ,a n d  Cheng^,’ *^  ^
r e s p e c t i v e l y .
The r e a c t i o n  o f  g u a n id in e  w i t h  t r ic y a n o m e th a n e  has n o t  been r e p o r t e d  
b e fo r e .
H e a t in g  g u a n id in iu m  c a rb o n a te  w i t h  p o ta s s iu m  t r i c y a n o m e th a n id e  and 
aqueous h y d r o c h l o r i c  a c id  gave a p y r im id in e  ( 3 7 ) ,  whose i . r .  spec trum  
showed a s i n g l e t ,  CN a b s o r p t io n  a t  2200 cm and NH a b s o r p t io n s  i n  th e  
r e g io n  3100 -  3500 cm ^ . When g u a n id in iu m  c a rb o n a te  and p o ta s s iu m  
t r i c y a n o m e th a n id e  were h e a te d  i n  w a te r  w i t h o u t  h y d r o c h l o r i c  a c id ,  
a w h i t e  p r e c i p i t a t e  o f  36 was o b ta in e d ,  whose i . r .  sp e c tru m  a ls o
— i
showed NH a b s o r p t io n s  a t  3100 -  3500 cm , b u t  showed a d o u b le t ,  CN 
a b s o r p t io n  a t  2170 -  2200 cm When t h i s  compound was d i s s o l v e d  i n  
d i l u t e  h y d r o c h l o r i c  a c id  and th e  s o l u t i o n  was n e u t r a l i s e d  w i t h  sodium 
h y d r o x id e ,  37 p r e c i p i t a t e d ;
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T 2  2
(HLNCNHL)^.^"CO
11^ 2 -  
(H_I\1CI\1H_).C(C(\1)+ KC(CN)
NH NH
HLN.C.NH.CzzC
(3 6 )^C1 aq
HCl aq
NH
CN
NH
(3 7 )
R e a c t io n  w i t h  H y d ra z in e s
P o tass ium  t r ic y a n o m e th a n id e  has been fo u n d  t o  r e a c t  w i t h  h y d r a z in e  h y d ro ­
c h l o r i d e ,  o r  m o n o - s u b s t i t u te d  h y d r a z in e  h y d r o c h lo r i d e s ,  i n  w a te r ,  t o  
g iv e  p y r a z o le s  ( 3 8 ) :
KC(CN), RNH.NH^.HCl
CN
NH,
(3 8 )
T h is  r e a c t i o n  has n o t  been r e p o r t e d  i n  th e  l i t e r a t u r e  and o n ly  one
3 , 5 - d i a m i n o - p y r a z o l e - 4 - c a r b o n i t r i l e  ( 3 8 :  R = H) has been d e s c r ib e d
b e fo r e .  M id d le to n  and E n g e lh a r d t^ ^ ^ p re p a r e d  i t  f rom  a m in o - ( 2 - h y d r o x y -
e t h o x y ) - m e t h y le n e m a lo n o n i t r i l e ,  and M a r t i n ,  Schwarz, Rackow, R e ic h ,
37and Gründemann p re p a re d  i t  f ro m  a m in o - ( p h e n o x y ) - m e th y le n e m a lo n o n i t r i l e :
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IMC
NC\
" \  / / " " 2  
:L _ »  ^ / C = c ,
NC^
NH NH^NH^ " 2 "  ^
■> ,N
CN
OCH^CH^OH H '^ N ^  'NH,
E t  N I " 2  / /C N
PhOCN + CHI (CN)^  ------  — > PhO.C=C
2 2 \
^C N
NH^NH^
,CN
NH,
The r e a c t i o n  o f  p o ta s s iu m  t r ic y a n o m e th a n id e  p re su m a b ly  goes th ro u g h  
th e  f o l l o w i n g  s ta g e s :
KC(CN)g + RNH.NH^.HCl - --------- > RNH.NH^.HCCCN)^
NHg ^ /C N  
RNH.NH.C=C
^ C N
NH^ /CN 
o r  H^N.N. i -A ' ^ C N
(3 9 )
V
"N
(3 8 )
CN
H,
W ith  one e x c e p t io n ,  th e  p y r a z o le s  (3 8 )  have been o b ta in e d  f r e e  fro m  th e  
s a l t s ,  o r  a c y c l i c  p r o d u c ts  ( 3 9 ) ,  s t r a i g h t  f rom  th e  r e a c t i o n  m ix t u r e .
The i . r .  s p e c t r a  o f  th e  p y r a z o le s  showed a s i n g l e t ,  CN a b s o r p t io n  o f  
medium i n t e n s i t y  a t  2210-2220 cm , w h ich  d i s t i n g u i s h e d  them fro m  t r i -  
c y a nom e tha n ides  and m e t h y le n e m a lo n o n i t r i l e s  ( s t r o n g  s i n g l e t  a t  2190 cm 
and s t r o n g  d o u b le t  a t  2180-2200 cm  ^ and 2210-2220 cm ^ , r e s p e c t i v e l y ) .
- 1
The e x c e p t io n a l  r e a c t i o n  was th e  one w i t h  2 , 4 , 6 - t r i c h l o r o p h e n y l h y d r a z i n e .  
The i . r .  spec trum  o f  a c ru d e ,  second c ro p  o f  th e  p r o d u c t  showed a d o u b le t
-1  _i
a t  2180 cm and 2210 cm -  p re su m a b ly  because i t  c o n ta in e d  some 4 0 :
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NHNH
C l C l
C l
+ K.C(CN),
C l
HCl aq
C l
NHg y C N
(4 0 )
CN
C l C l
(4 1 )
3 , 5 - 0 i a m i n o - 1 - ( 2 - h y d r o x y e t h y l ) - p y r a z o l e - 4 - c a r b o n i t r i l e  (4 2 )  gave an
a bnorm a l i . r .  spec trum  (K C l d i s e ) .  The CN a b s o r p t io n  was a d o u b le t  a t  
—1 ~12210 cm and 2230 cm . I t  was n o t  p o s s ib le  t o  check i t s  spec trum  
i n  s o l u t i o n  because o f  i t s  low  s o l u b i l i t y  i n  s u i t a b l e  s o l v e n t s .  I t  was 
s o lu b le  enough i n  d im e th y l  s u lp h o x id e  f o r  p . m . r .  s p e c t r o s c o p y ,  and 
th e  ob se rv e d  c h e m ic a l  s h i f t s  and i n t e g r a l s  f o r  th e  NH g ro u p s  were th e  
same as f o r  th o s e  o f  3 , 5 - d i a m in o - 1 - m e t h y l p y r a z o l e - 4 - c a r b o n i t r i l e  
(6  5 .0  (2H) and 6 .2 5  ( 2 H ) ) .
H^ N-
HOCHgCHg
■CN
NH.
(4 2 )
MeNH
Me N M ''' 
( 4 3 )
XN
'NH.
The i . r .  spec trum  o f  3 - a m in o - 5 - m e t h y la m in o - 1 - m e t h y lp y r a z o le - 4 - c a r b o n i t r i l e
( 4 3 ) showed th e  same a b n o r m a l i t y .  I t  i s  d is c u s s e d  i n  d e t a i l  i n  C h a p te r  V I.
Bo th  compounds were l i k e  th e  o th e r  p y r a z o le s  i n  t h e i r  r e a c t i o n s  and i t  i s  
shown i n  C h a p te r  VI t h a t  th e  s t r u c t u r e  o f  43 was p ro v e d  beyond re a s o n a b le  
d o u b t .  P o s s ib ly  th e  compounds e x i s t  a t  room te m p e ra tu re  i n  more th a n  one 
c r y s t a l l i n e  fo rm .
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R e a c t io n s  o f  th e  P y r a z o le s
The r e a c t i o n s  o f  th e  p y r a z o le s  w i t h  c a r b o x y l i c  a c id s  and a c y l a t i n g  
a g e n ts  t o  fo rm  p y r a z o lo p y r im id in o n e s  a re  d e s c r ib e d  i n  C hap te r V I I .
M o n o a lk y l  h y d r a z in e s  a re  d i f f i c u l t  t o  o b t a in  and i t  w ou ld  be u s e f u l  
t o  be a b le  t o  p re p a re  th e  1 - a l k y l p y r a z o l e s  by a l k y l a t i o n  o f  3 , 5 - d ia m in o -  
p y r a z o l e - 4 - c a r b o n i t r i l e  ( 4 4 ) .  M é t h y la t i o n  w i t h  e i t h e r  d im e t h y l  s u lp h a te ,  
o r  io d o m e th a n e ,  gave a m o d e ra te ,  i s o l a t e d  y i e l d  (20-25% ) o f  th e  
1 -m e th y l  d e r i v a t i v e :
HgIM
' " i \ r
(4 4 )
'CN
•NH.
M e l/K ^C O g /ace tone  
o r  MogSO^/NaOH aq.
HgN.
Me'
CN
NH.
(20  -  25%)
44 re a c te d  w i t h  be n za ld e h yd e  t o  g iv e  th e  b is - b e n z y l id e n e a m in o -  compound
( 4 5 ) ,  b u t  th e  p r o d u c t  was h o t  s u i t a b l e  as an in t e r m e d ia t e  f o r  s p e c i f i c
1 - a l k y l a t i o n  because o f  i t s  v e ry  low  s o l u b i l i t y .
PhCHOCN ^ H = N ,
H ^ N " ^  ^NH.
(4 4 ) (4 5 )
•CN
N=C
T re a tm e n t  o f  44 w i t h  io d o e th a n e ,  o r  io d o b u ta n e ,  gave low  y i e l d s  o f  th e
1 - a l k y l  d e r i v a t i v e s ,  w h ich  were used to  p re p a re  p y r a z o lo p y r im id in o n e s  
(C h a p te r  V I I  ) .
Four r e a c t i o n s  were t r i e d  t o  see how th e  p y r a z o le s  r e a c te d  w i t h  c h lo r o ­
fo rm â te s  o r  m e th y l  i s o c y a n a te .  I n  each ca se ,  a m o n o - s u b s t i t u te d  p r o d u c t  
was o b ta in e d .  The s t r u c t u r e s  were a s s ig n e d  on th e  g rounds  t h a t  th e
5 -a m in o -  g roup w ou ld  be e xp e c te d  to  be le s s  r e a c t i v e  th a n  th e  o t h e r ,  
because o f  th e  i n f l u e n c e  . o f  th e  CN group :
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'CN
ClCOgMe
p y r i d i n e
ClCO^Et
p y r i d i n e
9
HjN 'CN
M e ^  “^ N ^  NH.CO^Me
HgN XN
Me ^  N M ^ '^ N H .C G ^ E t  2
HgN. CN
- N ^  ^NH.
ClCO^Me
p y r i d i n e
MeNCO
E t g N / t e t r a h y d r o f u r a n
.  " ' " T
N
XN
H.CO^Me
CN
W NH.CO.NHMe
H^Nv r ~ ^ ^ C = N
R '
(3 8 )
NH,
The d i f f e r i n g  r e a c t i v i t y  o f  th e  am ino— g ro u p s  i n  38 i s  d is c u s s e d  f u r t h s r  
i n  C h a p te r  V I I .
R e a c t io n s  o f  T r ic y a n o m e th a n id e s  w i t h  O th e r  N u c le o p h i le s  :
A lk o x y - a m in o m e th y le n e m a lo n o n i t r i l e s  (4 7 )  decompose s lo w ly  i n  aqueous
22 37s o l u t i o n  t o  l i b e r a t e  t r ic y a n o m e th a n e  ’ . A few o f  them were p re p a re d
i n  th e  hope t h a t  th e y  m ig h t  decompose s i m i l a r l y  i n  v i v o  and be h e r b i c i d a l  
o r  f u n g i c i d a l .
44
Schmidtmann d e s c r ib e d  th e  r e a c t i o n  o f  t r ic y a n o m e th a n e  w i t h  e t h a n o l .  
T h is  i s  n o t  a v e ry  c o n v e n ie n t  way t o  make a lk o x y - a m in o m e th y le n e -  
m a l o n o n i t r i l e s ,  as i t  n e c e s s i t a t e s  th e  use o f  th e  u n s t a b le  t r i c y a n o ­
m ethane, r a t h e r  th a n  one o f  i t s  s a l t s .
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g
M id d le t o n ,  L i t t l e ,  C o ffm an ,and  E n g e lh a rd t  p re p a re d  a m in o - a lk o x y -
m e t h y le n e m a lo n o n i t r i l e s  f rom  a m in o - h a lo m e th y le n e m a lo n o n i t r i l e .  The
a m in o h a lo m e th y le n e m a lo n o n i t r i l e s  (4 6 )  a re  easy t o  p re p a re  from  p o ta s s iu m
t r ic y a n o m e th a n id e  and aqueous hyd rogen  h a l i d e s  -  a method d e s c r ib e d  by 
1A l l e n s t e i n
KC(CN)g »  HC(CN)g
H CN2 (47)HX aq
X CN
(4 6 )
f lm ih o c h lo r o m e th y le n e m a lo n o n i t r i l e  (46 : X =  C l )  was chosen f o r  a s e r i e s  o f  
e x p e r im e n ts .  I t  was washed w i t h  c o n c e n t ra te d  h y d r o c h l o r i c  a c id  b e fo r e  
d r y i n g ,  as w ash ing  w i t h  w a te r  caused d e c o m p o s i t io n  d u r in g  d r y i n g .
Once d r y ,  th e  compound was s u r p r i s i n g l y  u n r e a c t i v e  -  i l l u s t r a t i n g  a n o th e r  
a n a lo g y  between o x y g e n -  and d ic y a n o m e th y le n e -  compounds, s in c e  c a rb a m o y l 
c h l o r i d e s  a re  a ls o  r a t h e r  u n r e a c t i v e .  A sample d i s s o lv e d  i n  aqueous 
m e th a n o l  was l a r g e l y  re c o v e re d  by c o n c e n t r a t i o n  o f  th e  s o l u t i o n ,  
a l th o u g h  e v a p o r a t io n  t o  d ry n e s s  caused d e c o m p o s i t io n .
To c o n v e r t  46 (X = C l )  t o  th e  a l k o x y -  d e r i v a t i v e s  (4 7 )  i t  was n e c e s s a ry  
to  h e a t  i t  w i t h  a l c o h o ls  un d e r  r e f l u x ,  so t h a t  hyd rogen  c h l o r i d e  was 
d r i v e n  o f f .  I n  some c a se s ,  t e t r a h y d r o f u r a n  was added as a s o l v e n t .
The use o f  a d d i t i v e s  t o  ta k e  up th e  hyd rogen  c h l o r i d e ,  such as p o ta s s iu m  
c a r b o n a te ,  sodium a c e ta te  o r  t r i e t h y l a m i n e ,  caused d e c o m p o s i t io n ,  and 
th e  r e q u i r e d  compounds were n o t  o b ta in e d .
A m in o - ( b u t y lm e r c a p t o ) - m e t h y le n e m a lo n o n i t r i l e  was p re p a re d  s i m i l a r l y  
u s in g  b u t y l  m ercap tan  i n  p la c e  o f  an a l c o h o l .
When b u t a n o l ,  p o ta s s iu m  t r ic y a n o m e th a n id e  and an e q u i v a le n t  amount o f  
h y d r o c h lo r i c  a c id  were h e a ted  t o g e t h e r ,  a s m a l l  amount (15%) o f  a m in o -  
( b u t o x y ) - m e t h y le n e m a lo n o n i t r i l e  (4 9 :  R = n-C^Hg) p r e c i p i t a t e d .  The 
r e a c t i o n  was n o t  i n v e s t i g a t e d  f u r t h e r .
Three  r o u te s  to  a l k o x y - a m in o m e th y le n e m a lo n o n i t r i l e s  n o t  based on t r i c y a n o ­
m ethane, o r  i t s  s a l t s ,  have been d e s c r ib e d  i n  th e  l i t e r a t u r e .  M a r t i n ,
- 28 -
37Schw arz , Rackow, R e ic h ,  and Gründemann p re p a re d  them from  a l k y l  ■ 
c y a n a te s  and m a l o n o n i t r i l e ,  M id d le to n  a n d - E n g e lh a r d t^ ^ ^ p r e p a re d  th e  
e th o x y -  and 2 - h y d r o x y e th o x y -  compounds from  d ic y a n o k e te n e  d i e t h y l  a c e t a l  
and d ic y a n o k e te n e  e th y le n e  a c e t a l ,  r e s p e c t i v e l y ,  and A l l e n s t e i n  and 
F u ch s^  p re p a re d  th e  e th o x y -  compound fro m  d ie th o x y m e th y le n e im in e :
y " 2  / / " C N
ROCI\l + CH^(CN)^ ..................    > RO.C=C
2 '  ' 2
-CN
EtiO CN 1^2 / / C N
\  / .  NH„ aq . E tO .C = C
/ = \  ■ ^  >
EtO
 ^ H0CH2CH20.C=C
CN
NH^ /C N  I 2 /
CN
E t O \  H N CN
.C =  NH +  C H . f C N ) .  ^ d r y  ^ ^ = = 7
E tO - /  EtO \ n
—  29  —
I I I .  D e r i v a t i v e s  o f  D ic y a n o a c e ta m id e s  
R e a c t io n  w i t h  Amines
T r e a t in g  th e  p o ta s s iu m  s a l t  o f  d ic y a n o a c e ta m id e  (2 b )  w i t h  an amine h y d ro ­
c h l o r i d e  i n  w a te r  c o u ld  g i v e ,  i n  t h e o r y ,  any o f  f o u r  p ro d u c ts  (4 8 ,  49 ,
50 o r  1 6 ) :
+
CN
R^R^NH^.Cl + KÇ— CONH_
^ /-
CN
(2 b )
CN
1 2^ I 
R R NH^.’ C— CGNH^
(4 8 )
CN
1 2  ^ IR R NH . “ C— CONH
Àn
(4 8 )
1 2 R R NH
NH /C N
1 2  ' /
R R N .C = C
'CONH,
( 4 9 )
o r
CN
HC--CONH^ ^
CN
h e a t
)H /CN
1 2 I  / R ' r ^N .C = C
(5 0 )
'CN
NC
NC
OH
y
J
NH /CN
1 2  1 /  o r  r ' r N .C = C
\ CN
(1 6 )
I n  many c a s e s ,  th e  s a l t s  (4 8 )  p r e c i p i t a t e d  s t r a i g h t  away i f  warm s o l u t i o n s  
o f  th e  p o ta s s iu m  s a l t  o f  d ic y a n o a c e ta m id e  and amine h y d r o c h lo r i d e s  were 
m ixed and c o o le d .  H e a t in g  th e  m ix tu r e s  gave s u b s t i t u t e d  3 ,3 - d ia m in o -
2 -cya n o p ro p e n a m id e s  ( 4 9 ) ,  b u t  no e v id e n c e  was e v e r  found  f o r  th e  f o r m a t io n  
o f  16 o r  50.
R e a c t io n  r a t e s  p a r a l l e l l e d  th o s e  o f  p o ta s s iu m  t r ic y a n o m e th a n id e  w i t h  amine 
h y d r o c h lo r i d e s ,  b u t  were a l l  somewhat s lo w e r .  The s t r o n g e r  bases , such 
as p i p e r i d i n e ,  d id  n o t  r e a c t .  I n  t h e  case o f  th e  t r i c y a n o m e th a n id e s  th e s e  
r e a c t i o n s  were c a r r i e d  o u t ,  i n s t e a d ,  i n  th e  amine from  w h ic h  th e  s a l t  
was p re p a re d ,  b u t  s u b s t i t u t e d  ammonium s a l t s  o f  d ic y a n o a c e ta m id e  (4 8 )  
d id  n o t  g iv e  d ia m in o p ro p e n a m id e s  (4 9 )  un d e r  th e  same c o n d i t i o n s .  A l i p h a t i c  
am ines a re  g e n e r a l l y  more b a s ic  th a n  a r o m a t ic  ones , and d id  n o t  r e a c t  
w i t h  d ic y a n o a c e ta m id e  unde r th e  c o n d i t i o n s  t r i e d .
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The d ia m in o p ro p e n a m id e s  cou ld ,  e x i s t  i n  many t a u to m e r ic  fo rm s .  The 
s t r u c t u r e s  51a o r  51b were a s s ig n e d  t o  them i n  th e  f i r s t  i n s t a n c e ,  b u t  
no a t te m p t  has been made t o  d i s t i n g u i s h  between th e s e  two g e o m e t r i c a l  
is o m e rs  w h ic h ,  in d e e d ,  may be i n t e r c o n v e r t e d  v i a  t a u to m e r ic  s t r u c t u r e s ,  
The s p e c t r a  o f  th e  compounds a re  d is c u s s e d  i n  C h a p te r  IX .
N H gÿ/C N
ArNH.(!)=C
^CONH,
(5 1 a )
NHg yCONHg 
A rN H .C =C
(5 1 b )
3 ,3 - D ia m in o - 2 - c y a n o - N ^ s u b s t i t u te d - d ic y a n o a c e ta m id e s  (5 2 )  were p re p a re d  
by h e a t in g  a p p r o p r i a t e  a ce ta m id e  s a l t s  w i t h  amine h y d r o c h lo r i d e s  i n  
w a te r :
+ I  1 2M . C— CONR'R ArN Hg.C l
7 2  /
^  A rN H .C =C
N
'COIMR^R^
(5 2 )
a : R^ = Me, R^ = H
b: R^ = Me, R^ = Me
c :  r V =  E t ,  R^ = H
1 2 d :  R = Ph, R =  H
R e a c t io n  r a t e s  were a b o u t  th e  same as th o s e  o f  th e  p o ta s s iu m  s a l t  o f  
d ic y a n o a c e ta m id e ,  o r  a l i t t l e  s lo w e r ,  b u t  th e  p r o d u c ts  were o f t e n  s lo w  to  
c r y s t a l l i s e .  Some o f  them s e p a ra te d  as o i l s  w h ich  o n ly  c r y s t a l l i s e d  on 
t r i t u r a t i o n  w i t h  e th a n o l .
The o n ly  r e fe r e n c e s  i n  th e  l i t e r a t u r e  t o  3 ,3 - d ia m in o -2 - c y a n o -p ro p e n a m id e s
a re  to  th e  u n s u b s t i t u t e d  compound i t s e l f ,  t o  2 - ( 2 - a m in o - 1 - c y a n o - 2 - o x o -
e t h y l i d e n e ) - i m i d a z o l i d i n e ,  and to  3 -a m in o -2 -c y a n o -3 -h y d ra z in o p ro p e n a m id e :
th e  f i r s t  two were su g g e s te d  as h y d r o l y s i s  p r o d u c ts  f ro m  th e  r e l a t e d
d i n i t r i l e s  by M id d le to n  and E n ge lha rd t^^%  b u t  n o t  c o n c l u s i v e l y  i d e n t i f i e d ;
14th e  t h i r d  was p re p a re d  by Dornow and Dehmer -
— o I —
HgIM CM
OH aq.
h^ m. cm
OMH,
cM CM
CM
OH aq.
MH^NH^.H^O
Eton
c y
"MH
H^ M.MH
CM
\  ^
COMH2
CM
H^M COMHg
R e a c t io n  u i i t h  D iam ines
KCtCMj^COMHg/HCl aq.
MH.
MH^ .CM 
.MH.C=C
V
^COMH,
V \ h2
(5 3 )
CM
OMH
o r
( 5 5 )
CN
(5 4 )
The r e a c t i o n  o f  _o -phen y lened iam ines  w i t h  t r ic y a n o m e th a n e  gave a m in o -  
( 2 - a m in o p h e n y la m in o ) - m e th y le n e m a lo n o n i t r i l e s .  The a n a lo g o u s  r e a c t i o n  
w i t h  d ic y a n o a c e ta m id e  was e xp e c te d  t o  g iv e  compounds 53, b u t  a n a l y s i s '  
o f  th e  p r o d u c ts  showed them to  c o n ta in  l e s s  n i t r o g e n .  In  some ca s e s ,  
th e  r e s u l t s  o f  a n a ly s e s  were c o n s i s t e n t  w i t h  th e  l o s s  o f  MH„ f rom  
s t r u c t u r e  53 -  i n  o t h e r s ,  w i t h  a m ix t u r e  o f  such a compound and 53 . In  th e  
l a t t e r  c a s e s ,  s o l u t i o n  o f  th e  p r o d u c ts  i n  a l k a l i ,  f o l l o w e d  by r e p r e c i ­
p i t a t i o n  w i t h  a c id ,  gave p r o d u c ts  a n a ly s in g  as (53  -  MH^).
B e n z im id a z o l in e  s t r u c t u r e s  (5 5 )  were a s s ig n e d  to  t h e  new p r o d u c t s .  
There  a re  b e n z o d ia z e p in e s  (5 4 )  i s o m e r ic  w i t h  th e  b e n z im id a z o l in e s  
p re p a re d  from  d ic y a n o a c e ta m id e ,  b u t  | l - m e t h y l -  and ] ^ - p h e n y l - d i c y a n o -  ’ 
a ce ta m id e s  gave b e n z im id a z o l in e s  (56 and 57) u n a m b ig u o u s ly  un d e r  th e  
same c o n d i t i o n s :
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KC(CN) CONHMe/HCl aq.
(5 6 )
n o t
NH.
NH.
H
n o t
(5 7 )
I n  t h e  l a s t  two r e a c t i o n s ,  f o r m a t io n  o f  b e n z o d ia z e p in e s  (5 8 )  i s o m e r ic  
w i t h  th e  b e n z im id a z o l in e s  w ou ld  be most u n l i k e l y ,  s in c e  i t  w ou ld  i n v o l v e  
n u c l e o p h i l i c  a t t a c k  on th e  d ia m in e  r i n g  by a p o o r  n u c le o p h i l e ,  amide 
n i t r o g e n :
NH.C
C— CNNH
RNH
-NH.
-H+ '
NH
N
(5 8 )
CN
The s i m i l a r i t y  o f  th e  i . r .  spec trum  o f  55 to  th o s e  o f  56 and 57 c o n f i rm e d  
t h a t  i t  was a ls o  a b e n z im id a z o l in e .
R e a c t io n  w i t h  A n t h r a n i l i c  A c id s NH
NH
CO„H CO_H
NH
CONHR
(5 9 ) (6 0 )
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There  a re  two p o s s ib le ,  i s o m e r i c  p r o d u c ts  (59 and 60) f rom  th e  r e a c t i o n  
o f  d ic y a n o a c e ta m id e s  w i t h  a n t h r a n i l i c  a c id s .
D e r i v a t i v e s  o f  d ic y a n o a c e ta m id e ,  N ^ m e th y ld ic y a n o a c e ta m id e ,  and N ^ p h e n y l-  
d ic y a n o a c e ta m id e  were a s s ig n e d  th e  q u in a z o l in o n e  s t r u c t u r e  ( 6 0 ) .  Quinazo- 
l i n o n e s  w ou ld  be e xp e c te d  by a n a lo g y  w i t h  th e  r e a c t i o n  o f  t r ic y a n o m e th a n e  
w i t h  a n t h r a n i l i c  a c id .
R e a c t io n  w i t h  H y d ra z in e s
R NHNHg: 4 KC(CN)2C0NHR'
NH,
(61 )
S a l t s  o f  d ic y a n o a c e ta m id e  r e a c te d  w i t h  s u b s t i t u t e d  h y d r a z in e  h y d r o c h lo r id e s  
i n  w a te r  t o  g iv e  p y r a z o le s  ( 6 1 ) ,  b u t  th e  r e a c t i o n s  wen t much l e s s  r e a d i l y
th a n  i n  th e  case o f  t r i c y a n o m e th a n id e s .  A t te m p ts  t o  p re p a re  th e  p a r e n t . 61
1 2  14(R ,R = H ) . f a i l e d  c o m p le te ly .  Dornow and Dehmer r e p o r t e d  t h a t  th e y
J
c o u ld  n o t  b r i n g  a b o u t  c y c l i s a t i o n  o f  t h e  p r o b a b le  i n t e r m e d ia t e :
j lH^ yCN H_N\ _.CONH.
NHgNHg.HCl + KC(CN)2CGNH2 4 H^N.NH.C^C
/n \ oNH
" 2 ^
MeS
CN
NH^NHg
NH,
H
(6 1 :  R l ,R 2  = H)
:ONH,
The r e a c t i o n  w i t h  m e th y l  h y d r a z in e  was examined i n  some d e t a i l  t o  f i n d  
optimum c o n d i t i o n s .  The r e s u l t s  a ls o  a l lo w e d  some s p e c u la t i o n  a b o u t  th e  
r e a c t i o n s  l e a d in g  to  th e  p y r a z o le  ( 6 2 ) .
1) MeNHNHg.HCl + KC(CN)2C0NH2
2 )
+
MeNH2NH2
CONH
NH
-  MeNHNH2 4 H"*"
3) C(CN)-C0NH2 4 H*^ HC(CN)2C0NH2
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4)  MeNHNH^ + HCfCNj^CONH^
| " 2  / / C N
-> Mel\IHI\IH.C=C ( o r  i s o m e r )
(6 3 )
'COIMH,
5) T " 2
MeNHNH.C=C
(6 3 )
^CONH,
6 ) ,+ /MeNHNH.C=C^ 
(6 3 )
CN
CONH.
t  ' /MeNHg.NH.C^C
CN
•CONH,
The o v e r a l l  r e a c t i o n  i s  r e p re s e n te d  by e q u a t io n  ( 1 ) . E q u a t io n s  ( 2 ) - ( 5 )  
r e p r e s e n t  a p l a u s i b l e  r o u t e  t o  t h e  p r o d u c t  w h ich  p r o v id e s  e x p la n a t io n s  
f o r  th e  f o l l o w i n g  o b s e r v a t io n s .
In  each e x p e r im e n t ,  e q u im o la r  amounts o f  m e th y l  h y d ra z in e  and th e  
p o ta s s iu m  s a l t  o f  d ic y a n o a c e ta m id e  were he a te d  i n  aqueous s o l u t i o n  a t  a 
s e r i e s  o f  d i f f e r e n t  pH. S o lu t i o n s  i n i t i a l l y  a t  pH 7 and pH 8 rem a ined  
a t  th e  same p H . th r o u g h o u t  th e  r e a c t i o n  p e r i o d .  Bo th  o f  th e s e ,  and a 
s o l u t i o n  b u f f e r e d  a t  pH 4 - 5 ,  gave s m a l l  y i e l d s  o f  p y r a z o le  ( 6 2 ) ,  t o g e t h e r  
w i t h  re c o v e re d  p o ta s s iu m  s a l t  o f  d ic y a n o a c e ta m id e .
A s o l u t i o n  b u f f e r e d  a t  pH 3 -4  gave no p y r a z o le  ( 6 2 ) .  S t a r t i n g  m a t e r i a l
was r e c o v e re d ,  t o g e th e r  w i t h  p ropenam ide  63. 63 gave an i . r .  spec trum
-1show ing  a s i n g l e t ,  CN peak a t  2195 cm , l i k e  th o s e  o f  o t h e r  d ia m in o c ya n o -  
p ro p e n a m id e s ,  and i t s  m o le c u la r  w e ig h t  was c o n f i rm e d  by h ig h  r e s o l u t i o n  
mass s p e c t r o m e t r y .
A s o l u t i o n  i n i t i a l l y  a t  pH 1 gave a p r e c i p i t a t e  o f  p ropenam ide  (6 3 )  a f t e r  
40 h o u rs ,  b u t  a f t e r  66 h o u rs  t h i s  had d is a p p e a re d  and o n ly  p y r a z o le  (6 2 )  
was i s o l a t e d  from  th e  r e a c t i o n  m ix t u r e .  D u r in g  th e  r e a c t i o n  p e r io d  th e  
pH o f  t h i s  m ix t u r e  ro s e  t o  6 . The y i e l d  o f  p y r a z o le  (6 2 )  was t h r e e  t im e s  
t h a t  o b ta in e d  from  r e a c t i o n s  a t  pH 4 - 8 .
When d o u b le  th e  t h e o r e t i c a l  amount o f  h y d r o c h lo r i c  a c id  was added t o  th e  
r e a c t i o n  m ix t u r e ,  th e  f i n a l  pH was 5 b u t  no s t a r t i n g  m a t e r i a l ,  no p ro p e n ­
am ide , and no p y r a z o le  p r e c i p i t a t e d  when th e  s o l u t i o n  was c o o le d .
H e a t in g  an a u t h e n t i c  sample o f  p y r a z o le  (6 2 )  i n  d i l u t e  h y d r o c h l o r i c  a c id  
gave i t s  h y d r o c h lo r id e  b u t  caused no d e c o m p o s i t io n .
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The b e s t  y i e l d  o f  p y r a z o le  (6 2 )  was o b ta in e d  when th e  s o l u t i o n  was j u s t  
a c i d i f i e d  to  pH 1 and n o t  b u f f e r e d .  T h is  can be e x p la in e d  by e q u a t io n s  
( 3 ) ,  ( 4 ) ,  ( 5 ) and ( 6 ) .  The r a t e  o f  f o r m a t io n  o f  p ropenam ide  (6 3 )  w i l l  
depend on th e  c o n c e n t r a t i o n s  o f  m e th y l  h y d ra z in e  and d ic y a n o a c e ta m id e .  .
As d ic y a n o a c e ta m id e  i s  a s t r o n g  a c id ,  whereas m e th y l  h y d r a z in e  i s  a f a i r l y  
weak base , th e  r e a c t i o n  w i l l  depend m a in ly  on th e  c o n c e n t r a t i o n  o f  
d ic y a n o a c e ta m id e .  Through e q u i l i b r i u m  ( 3 ) ,  th e  c o n c e n t r a t io n  o f  d ic y a n o ­
a c e ta m id e  -  and hence th e  r a t e  o f  f o r m a t io n  o f  p ropenam ide  (6 3 )  -  w i l l  be 
d i r e c t l y  dependen t on hyd rogen  io n  c o n c e n t r a t i o n .  But t h e  c o n v e rs io n  o f  
63 t o  th e  p y r a z o le  (6 2 )  w i l l  be i n h i b i t e d  a t  h ig h  hyd rogen  i o n  c o n c e n t r a t i o n  
because o f  e q u i l i b r i u m  ( 6 ) .
I n  a b u f f e r e d  s o l u t i o n  a t  lo w  pH, p ropenam ide  (6 3 )  w i l l  be fo rm e d ,  b u t  
c y c l i s a t i o n  t o  th e  p y r a z o le  (6 2 )  w i l l  be p r e v e n te d :  a t  h ig h  pH, th e  
r e a c t i o n  r a t e  w i l l  be s lowed down and r e a c t i o n  (4 )  w i l l  become th e  
r a t e  d e te r m in in g  s te p  -  p ropenam ide  (6 3 )  w i l l  c y c l i s e  as r a p i d l y  as i t  i s  
fo rm e d ,  and o n ly  p y r a z o le  (6 2 )  (and s t a r t i n g  m a t e r i a l s )  w i l l  be i s o l a t e d .
R e a c t io n  w i t h  Hydroqen C h lo r id e
Stamm and F U h r l in g ^ ^  r e p o r t e d  t h a t  th e  r e a c t i o n  o f  _ N -p h e n y ld ic ya n o -  
a ce ta m id e  w i t h  hyd rogen  c h l o r i d e  i n  a c e t i c  a c id  gave 3 - a m in o - 3 - c h lo r o -
2 -cyano -_N -pheny lp ropenam ide  (6 4 a ) .
He— CONH HCl
CN
CGNHv.H
(64a )(8 a )
The r e a c t i o n  o f  th e  p o ta s s iu m  s a l t  o f  d ic y a n o a c e ta m id e  w i t h  h y d r o c h l o r i c  
a c id  appea red  to  g iv e  a s i m i l a r  p r o d u c t  (6 4 b )  w h ich  r e a c te d  w i t h  e th a n o l  
t o  g iv e  3 -a m in o -3 -e th o x y -2 -c y a n o p ro p e n a m id e :
r  u r ,  " \  A  ™
K . C - C O N H ^  ------------ ^ ' >
An H^N CONHg Hgl\l CONHg
(6 4 b )
The r e a c t i o n  w i t h  e th a n o l  was s lo w ,  and b o th  p r o d u c ts  were d i f f i c u l t  t o  
p u r i f y .  No f u r t h e r  e x p e r im e n ts  were c a r r i e d  o u t .
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IV .  D e r i v a t i v e s  o f  D ic y a n o a c e ta te s  and D ic y a n o t h io la c e t a t e s  
R e a c t io n  w i t h  Amines
+ CN 1^2  ^^/CN
A rN H „ .C l“  + KG— CO_Et — -------— ^  ArNH.C==C
‘J 1 ^ \
CN ^C O ^E t
2
( 6 5 ) .  '
The p o ta s s iu m  s a l t  o f  e t h y l  d ic y a n o a c e ta te  r e a c te d  w i t h  a ry la m in e  h y d ro ­
c h l o r i d e s  i n  w a te r  t o  g iv e  s u b s t i t u t e d  3 , 3 -d ia m in o -2 -c y a n o p ro p e n o a te s  
(6 5 )  i n  an a n a lo g o u s  way to  th e  p o ta s s iu m  s a l t  o f  d ic y a n o a c e ta m id e .  E t h y l  
3 - a m in o - 2 - c y a n o - 3 - p ip e r id in o p r o p e n o a te  ( 6 6 ) was p re p a re d  by h e a t in g  th e  
p i p e r i d i n e  s a l t  o f  e t h y l  d ic y a n o a c e ta te  i n  p i p e r i d i n e :
h e a t
p i p e r i d i n e
CN
HgN
.H .C (CN )2C02Et
( 66 )
As w i t h  th e  d ia m in o p ro p e n a m id e s ,  i t  re m a in s  unknown w h ich  g e o m e t r i c a l  
is o m e rs  were fo rm ed  i n  th e s e  r e a c t i o n s .
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M a r t i n ,  Schwarz, Rackow, R e ich ,  and Gründemann p re p a re d  3 - a l l y l a m i n o -  
and 3 - p y r r o l i d i n o - ,  3 - a m in o -2 -c y a n o p ro p e n o a te s  fro m  e t h y l  3 - a m in o -3 -  
a r y l o x y - 2- c y a n o p ro p e n o a te s :
'CN . NH /CN
A rO .C = C ------------------------ --------  ---------------- — ^ R^R^N.G=C
C0 2 E t \CO 2 Et
1 9
a :  R -  CH =CH.CH , R = H
1 9 - ■
b i  R ,
12
Coenen, F a u s t ,  R in g e l ,a n d  Mayer p re p a re d  m e th y l  3 - a l k y la m in o - ,  
a l l y l a m i n o - , a n d  h y d ra z in e - ,  3 -a m in o -2 -c y a n o p ro p e n o a te s  by d is p la c e m e n t  
o f  an u n u s u a l  l e a v in g  group -  CC1„:
H.N. CN NH .CN
\ ^ /    5 m i n e _ _ ^  R N H . C = C ^
C I 3 C CO^Et Me
(R = a l k y l ,  a l l y l  o r  NH )
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B odnarchuk , G a u r i le n k o ,a n d  MomdtP used th e  same method to  p re p a re  a 
range  o f  a l k y la m in o -  and h y d r a z in e -  d e r i v a t i v e s  n o t  o n ly  o f  th e  e t h y l  
e s t e r ,  b u t  a ls o  o f  m e th y l ,  i - p r o p y l  and t - b u t y l  e s t e r s .  : Gdmpper and 
T H p f l ^ ^ ^  p re p a re d  m e th y l  3 - a m in o -3 -p h e n y la m in o -2 -c y a n o p ro p e n o a te  f rom  
m e th y l  3 - m e th y lm e r c a p to -3 -p h e n y la m in o -2 -c y a n o p ro p e n o a te :
Sfle
NH.C=C '
rCN
'CO^Me
NHg/EtOH
NHg y C N
,NH.C==C
The s a l t s  r e l a t e d  to  t r i c y a n o m e th a n id e s ,  e x c e p t in g  th e  t r i c y a n o m e th a n id e s  
th e m s e lv e s  and t h e .c a r b o n  d i s u l p h i d e  d e r i v a t i v e s  ( 1 1 ) ,  can be r e p re s e n te d  
by a g e n e r a l  f o r m u la ,  67. As th e  group R i s  changed fro m  s a l t  t o  s a l t  
t o  a b e t t e r  and b e t t e r  l e a v in g  g ro u p ,  a p o i n t  m ig h t  be e x p e c te d  a t  w h ich  
th e  c o u rs e  o f  r e a c t i o n s  w i t h  n u c le o p h i le s  w ou ld  change , g i v i n g  69 as 
p r o d u c t s ;
+
ArlMH^.C l" .+ r yK.C— C 
CIM \ r 
(6 7 )
IM H2^CN
. ArlMH.C=C
\
COR
( 68 )
OH ,CIM 
ArNH.C:
\ CIM
(6 9 )
Thus, i t  was o f  i n t e r e s t  t o  see what happened i n  th e  cases o f  s a l t s  o f  
p h e n y l  d icyanoa c i 
( 6 7 :  R = COSEt).
n o a c e ta te  (6 7 :  R = CO^Ph) and e t h y l  d i c y a n o t h i o l a c e t a t e
In  b o th  ca s e s ,  r e a c t i o n s  were a n a lo g o u s  t o  th o s e  o f  e t h y l  d ic y a n o a c e ta te :  
a r y la m in e s  a t t a c k e d  a n i t r i l e  g ro u p ,  r a t h e r  th a n  th e  c a r b o n y l  g ro u p .
The a n i l i n e  d e r i v a t i v e  (7 0 )  o f  p h e n y l  d ic y a n o a c e ta te  and d e r i v a t i v e s  (7 1 )  
o f  e t h y l  d i c y a n o t h i o l a c e t a t e  w i t h  a v a r i e t y  o f  a r y la m in e s  were th u s  
p re p a re d .
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NH^.MCl ÇN
+ KC— CO^Ph
CN
NH^ .CN
. i^ H . C ^ C
COgPh
(6 7 :  R = CO^Ph) (7 0 )
NH^.HCl CN
+ KC— COSEt -
(In
(6 7 :  R = COSEt)
I . C = (
(7 1 )
■ CN
^COSEt
A c o m p a r iso n  o f  th e  r e a c t i o n s  o f  e t h y l  d ic y a n o a c e ta te  and am ines w i t h  
th o s e  o f  d i e t h o x y m e t h y le n e n ia lo n o n i t r i l e  (7 2 )  i s  i n t e r e s t i n g .
38 QM id d le to n  and E n g e lh a r d t  p re p a re d  72 f ro m  te t r a c y a n o e th y le n e  and e th a n o l ,  
b u t  i t  i s  f o r m a l l y  th e  p r o d u c t  o f  é t h y l a t i o n  o f  e t h y l  d ic y a n o a c e t a te .  They 
found  t h a t  i t  r e a c te d  w i t h  an e q u i v a le n t  amount o f  amine t o  g iv e  an a l k y l -  
a m in o - ( e t h o x y ) - m e t h y le n e m a lo n o n i t r i l e  ( 7 3 ) .  The p r o d u c t  i s  f o r m a l l y  th e  
p r o d u c t  o f  é t h y l a t i o n  o f  a d ic y a n o a c e ta m id e .  I t ,  t o o ,  r e a c te d  w i t h  a 
f u r t h e r  q u a n t i t y  o f  amine to  g iv e  a d ia m in o m e t h y le n e m a lo n o n i t r i l e  ( 7 4 ) :
CN \Q E t
NC
NC
0 NC
)Et NC
>
OH
)Et
RNH2 X RNH.C =  C'
'CN
COgEt
(7 c )
NC
NC
CN
E tO H /u rea
NC
OEt
lE t
RNH
OEt /CN
I /
2 ^ RNH.C =  C^ R^NH
. nhrV x n
2 ) RNH.C=C
'CN CN
(7 2 ) (7 3 ) (7 4 )
A r n d t ,  S c h o lz ,a n d  F r o b e l  th o u g h t  t h a t  e t h y l  d ic y a n o a c e ta te  was t a u t o m e r i c  
i n  w a te r ,  b e in g  26-60% i n  th e  e n d  fo rm :
CN
1
Hi:— CO^Et 
CN
(7 a )
NC' -OH
c = c
NC"^ \O E t
(7 c )
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P re su m a b ly ,  i n  th e  r e a c t i o n s  o f  e t h y l  d ic y a n o a c e ta te  w i t h  am ines , th e  
r e a c t i v e  ta u to m e r  i s  n o t  7 c ,  w h ich  w ou ld  be e x p e c te d  t o  behave l i k e  72. 
The r e a c t i v e  ta u to m e r  c o u ld  be 7a , o r  a k e te n im in e ,  7d : ,
HÇ— CO^Et 
CN
(7 a)
HN=rC=C
(7 d )
'CN
CO^Et
The way i n  w h ich  a l l  th e  compounds r e l a t e d  to  t r i c y a n o m e th a n e  r e a c t  a t  a 
n i t r i l e  group can be e x p la in e d  s i m i l a r l y .  The f a c t  t h a t  th e  compounds 
a lw ays  seem to  r e a c t  i n  t h i s  way g iv e s  reason  to  t h i n k  t h a t  th e  r e a c t i v e  
s p e c ie s  a re  k e te n im in e s :  n i t r i l e s  a re  n o t  v e ry  good e l e c t r o p h i l e s ,  w hereas 
k e te n im in e s  w ou ld  be more e l e c t r o p h i l i c  th a n  any o f  th e  o t h e r  g roups  
in c o r p o r a t e d  i n  th e  compounds; ta u to m e r is m  t o  a k e te n im in e  i a  n o t  p o s s ib le  
f o r  compound 72 and i t s  n i t r i l e  g roups  a re  l e s s  r e a c t i v e  th a n  i t s  k e t e n -  
a c e t a l  g ro u p .
Amine D e r i v a t i v e s  R e la te d  to  H e r b i c i d a l  U reas
C l
(7 5 )
NH C.NHMe
NCv
Me.N.C.NH,
NC. /C O .E tV
Me.N.C.NH
(7 8 )
3 ,4 - D ic h lo r o p h e n y lu r e a  (7 5 )  i s  a p o w e r fu l  i n h i b i t o r  o f  t h e  H i l l  r e a c t i o n  
and a good h e r b i c i d e ,  known as "m o n u ro n " .  I t  was th o u g h t  t h a t  76 m ig h t  have 
a s i m i l a r  enough s t r u c t u r e  to  be a c t i v e ,  t o o ,  and an a t te m p t  was made t o  
p re p a re  i t  by m é t h y la t i o n  o f  th e  a p p r o p r i a t e  d ia m in o c y a n o p ro p e n o a te  (6 5 :
Ar = 3 , 4 - d i c h l o r o p h e n y l ) .  But th e  p r o d u c t  t u rn e d  o u t  t o  be th e  w rong 
is o m e r ,  77. Both  i t s  i . r .  and p . m . r .  s p e c t r a  showed th e  p re se n ce  o f  an 
NH^ group and a com pa r ison  w i t h  an a u t h e n t i c  sample o f  76 p re p a re d  l a t e r  
by an a l t e r n a t i v e  r o u t e  c o n f i rm e d  t h a t  i t  was n o t  t h a t  compound:
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CNNH
'CO^Et
C l
Mel
NH
MeN.C —C
CG„Et
C l
(6 5 ;  Ar = 3 , 4 - d i - C l - p h e n y l )
Me NH
3; 4—d i —C l—PhNH
C l
C l
(7 7 )
SMe y C N
NH
NHMe /CN
OgEt
C l
C l
(7 6 )
M é t h y la t i o n  o f  65 (A r  = 3 - n i t r o p h e n y l )  s i m i l a r l y  gave 78. A l th o u g h  
th e y  were n o t  th e  is o m e rs  most l i k e  th e  model compound, 75 , b o th  77 and 
78 were H i l l  r e a c t i o n  i n h i b i t o r s .  T h e i r  h e r b i c i d a l  a c t i v i t y  was v e ry  
low  -  i t  i s  o f t e n  found  t h a t  i n  v i t r o  b i o l o g i c a l  a c t i v i t y  i s  n o t  accom­
p a n ie d  by i n  v i v o  a c t i v i t y  because o f  th e  many o t h e r  f a c t o r s  w h ic h  can 
i n t e r f e r e  w i t h  th e  a c t i o n  o f  a compound.
R e a c t io n  w i t h  o -P h e n y le n e d ia m in e s  
(j:N
+ K - j - -COgEt
CN
HCl aq N
0 „ E tN
H
(7 9 )
CN
HCl aq
OSEt
NH
■CO^Et
CN
K .C — COSEt
I
CN
(8 0 )
H e a t in g  o ^ p h e n y le n e d ia m in e  w i t h  th e  p o ta s s iu m  s a l t  o f  e t h y l  d ic y a n o ­
a c e ta te  and one e q u i v a le n t  o f  d i l u t e  h y d r o c h l o r i c  a c id  gave th e  b e n z im id a ­
z o l i n e ,  79 . The p o ta s s iu m  s a l t  o f  e t h y l  d i c y a n o t h i o l a c e t a t e  gave o n ly  th e  
a c y c l i c  d e r i v a t i v e ,  80.
I n  f a i l i n g  t o  c y c l i s e ,  80 behaved l i k e  th e  a n a lo g o u s  d e r i v a t i v e s  o f  t r i c y a n o ­
m ethane. I t  i s  n o t  c l e a r  why th e s e  compounds s h o u ld  be so d i f f e r e n t  f ro m  
th e  a n a lo g u e s  p re p a re d  from  d ic y a n o a c e ta te s  and d ic y a n o a c e ta m id e s ,  w h ic h  
c y c l i s e d  s p o n ta n e o u s ly .
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R e a c t io n  w i t h  A n t h r a n i l i c  A c id
CO.H
CN
+ K HCl a q .^
CO_H
(8 1 )
NH
CN
NaOH aq.
NH
CN
 ^ + K . i —COSEt
CO^H CN
(8 2 )
1 2  
NH.C —
CO2 H
NH_ ^ x ^ N
OSEt
CN
COSEt
(83)
W ith  a n t h r a n i l i c  a c i d ,  e t h y l  d ic y a n o a c e ta te  gave a d ia m in o p ro p e n o a te
(8 1 )  w h ich  c y c l i s e d  t o  a q u in a z o l in o n e  (8 2 )  when i t  was h e a te d  i n  aqueous 
a l k a l i .  E t h y l  d i c y a n o t h i o l a c e t a t e  gave a q u in a z o l in o n e  (8 3 )  d i r e c t l y ,  
w i t h o u t  th e  need f o r  a l k a l i  t r e a tm e n t .
37
R e a c t io n  w i t h  H y d ra z in e s
M a r t i n ,  Schwarz, Rackow, R e ic h ,a n d  Gründemann p re p a re d  e t h y l  3 , 5 - d i -
a m in o p y r a z o le - 4 - c a r b o x y la te  (8 4 )  f ro m  e t h y l  3 -a m in o -3 -p h e n o x y -2 -c y a n o -
14p ro p e n o a te .  The m e th y l  e s t e r  (8 6 )  was p re p a re d  by Dornow and Dehmer
12and by Coenen, F a u s t ,  R ig e l ,  and Mayer. who i s o l a t e d  th e  i n t e r m e d ia t e ,  
m e th y l  3 - a m in o - 2 - c y a n o - 3 - h y d r a z in o p r o p e n o a te  ( 8 5 ) :
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PhO
NHg ^ C N  
. C - C
^GO^Et
aq. ^
HgN CO^Et
^ N H ,
(8 4 )
HgN CN
^ 4
MeS
HgN
C I 3 C
lO^Me
CN
HgN
H^N.NH
(85)
CN
CO^Me
180
HgN
^  N,
H
/ COgMe
NH,
( 86 )
N2"4
iOgMe
M e th y l  h y d r a z in e  r e a c te d  w i t h  th e  p o ta s s iu m  s a l t  o f  e t h y l  d i c y a n o a c e ta te  
i n  d i l u t e  h y d r o c h l o r i c  a c id  t o  g iv e  e t h y l  3 , 5 - d ia m in o - 1 - m e t h y lp y r a z o le -  
4 - c a r b o x y la t e  ( 8 7 ) .  The y i e l d  was low  and much u n re a c te d  d ic y a n o a c e ta te  
s a l t  rem a ined  i n  th e  r e a c t i o n  l i q u o r s  even a f t e r  a h e a t in g  t im e  o f  68 
h o u rs .  P h e n y l h y d r a z in e  and th e  p o ta s s iu m  s a l t  o f  e t h y l  d i c y a n o t h i o l ­
a c e ta te  i n  h y d r o c h lo r i c  a c id  gave 88 .
:n
MeNHNH^ + K .C — CO^Et HCl aq .
HgN CG^Et
M e ^  ^ N ^  ^NH,
(8 7 )
NHNH, CN 
. (!) —(+ K C -C O S E t 
I
CN
COSEt
HCl aq.
NH
(88 )
P y r a z o le  87 appeared  t o  be a s u i t a b l e  s t a r t i n g  m a t e r i a l  f o r  t h e  p r e p a r a t i o n  
o f  p y r a z o lo p y r im id in o n e s  (90  and 92) w h ic h ,  i t  was t h o u g h t ,  m ig h t  be 
h e r b i c i d a l .  I t  r e a c te d  w i t h  p i v a l o y l  c h l o r i d e *  t o  g iv e  8 9 ,  b u t  when t h a t  
was h e a ted  w i t h  h y d r a z in e  h y d ra te  i t  gave n o t  th e  p y r a z o lo p y r im id in o n e ,  90, 
b u t  th e  p y r a z p le c a r b o x h y d r a z id e ,  91 . W i th  d i l u t e  aqueous h y d r a z in e ,  89 
d id  n o t  r e a c t  a t  a l l .
* P i v a l o y l  c h l o r i d e  i s  th e  common name f o r  2 , 2 - d im e t h y lp r o p a n o y l  c h l o r i d e ,
- 43 -
The p y r a z o le c a r b o x h y d r a z id e ,  91 , was a ls o  p re p a re d  d i r e c t l y  from  87 w i t h  
h y d ra z in e  h y d r a te .  When i t  was h e a te d  w i t h  t r i f l u o r o a c e t i c  a c id ,  i t  
gave a v i s c o u s ,  b la c k  o i l  w h ic h  d id  n o t  appea r t o  c o n ta in  any o f  th e  
p y r a z o lo p y r im id in o n e ,  92 .
Me CCO.Cl ^2*^
 _ p y _
H
(8 9 )
NH^NHg.HgO
CO„Et
Me CMe
(9 0 )
CO.NHNH, CF
(9 1 )
CFMe
(9 2 )
As th e  p r e p a r a t io n  o f  p y r a z o le  87 i t s e l f  f ro m  e t h y l  d ic y a n o a c e ta te  was 
i n c o n v e n ie n t ,  th e s e  r o u te s  t o  p y r a z o lo p y r im id in o n e s  w ou ld  n o t  be v e ry  
u s e f u l ,  and were n o t  i n v e s t i g a t e d  f u r t h e r .
R e a c t io n  w i t h  Hydrogen C h lo r id e
EtO
EtO
CN
CN
HCl
HO CNK
EtO CN
(+ E tC l )
HCl
C l
H2 N
CN
CO^Et
(93a )
C l '
HN
(93  b)
CN
C— OEt 
I
OH
M id d le to n  and E n g e lh a r d t ^ ^ ^ r e p o r te d  th e  r e a c t i o n  o f  d ie th o x y m e th y le n e -  
m a l o n o n i t r i l e  w i t h  a n hyd rou s  hyd rogen  c h l o r i d e  t o  g iv e  a p r o d u c t  w h ic h  
th e y  re g a rd e d  as 93b. A l l e n s t e i n  and Q uis^ c a r r i e d  o u t  t h e  same r e a c t i o n  
u s in g  c o n c e n t ra te d  h y d r o c h lo r i c  a c id  b u t  th e y  p r e f e r r e d  th e  t a u t o m e r i c  
s t r u c t u r e ,  93a, f rom  th e  i . r .  sp e c t ru m . They sugges te d  t h a t  th e  f i r s t  s te p  
i n  th e  r e a c t i o n  was th e  f o r m a t io n  o f  e t h y l  d ic y a n o a c e ta te .
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T re a tm e n t  o f  th e  p o ta s s iu m  s a l t  o f  e t h y l  d ic y a n o a c e ta te  w i t h  e t h a n o l i c  
hyd rogen  c h l o r i d e  a t  room te m p e ra tu re  gave th e  same p r o d u c t .  S i m i l a r l y ,  
th e  p o ta s s iu m  s a l t  o f  e t h y l  d i c y a n o t h i o l a c e t a t e  gave e t h y l  3 - a m in o -3 -  
c h lo r o - 2 - c y a n o p r o p e n o t h io la t e  (9 4 )  when t r e a t e d  w i t h  h y d r o c h l o r i c  a c id :
CIM C l  CIM
K.C— COSEt    - ■>
M
(9b) (94 )
CN H,N fcoSEt
E t h y l  3 - a m in o - 3 - e th o x y - 2 - c y a n o p r o p e n o th io la t e  (9 5 )  was p re p a re d  from  94 
by h e a t in g  i t  i n  e t h a n o l :
Eto: CN
EtOH
H^N COSEt HgN COSEt
(9 4 )  (9 5 )
“ 45 -
V. D e r i v a t i v e s  o f  N i t r o s o m a lo n o n i t r i l e -  
R e a c t io n  w i t h  Amines
The r e a c t i o n s  o f  th e  sodium s a l t  o f  n i t r o s o m a l o n o n i t r i l e  w i t h  amine 
h y d r o c h lo r id e s  were n o t  as s t r a i g h t f o r w a r d  as th o s e  o f  o t h e r  s a l t s  r e l a t e d  
to  t r i c y a n o m e th a n e .  E x te n s iv e  d e c o m p o s i t io n  o c c u r re d  when th e  s a l t  was 
h e a te d  w i t h  3 - t r i f l u o r o m e t h y l a n i l i n e ,  3 - c h l o r o a n i l i n e ,  2 , 6 - d i c h l o r o -  
a n i l i n e ,  2 - n i t r o a n i l i n e , o r  3 - a m in o p y r id in e  and an e q u i v a le n t  amount o f  
h y d r o c h lo r i c  a c id .  o _ -T o lu id in e  gave th e  s a l t  ( 9 6 ) ,  b u t  when t h i s  was 
h e a te d  i n  w a te r ,  g l a c i a l  a c e t i c  a c id ,  p y r i d i n e ,  o ^ ' t o l u i d i n e ,  d im e t h y l -  
fo rm am ide, e t h a n o l ,  b u t a n o l ,  4 - m e th y l - 2 -p e n ta n o n e ,  o r  c h lo ro b e n z e n e ,  i t  gave 
no 97 ;
HCl aq
(9 6 )
NHNH CN
NH.C— C o r
NOHNO
Me
(9 7 a ) (9 7 b )
3 , 4 - D i c h l o r a n i l i n e  d id  g iv e  a lo w  y i e l d  o f  th e  d ia m in o o x im in o p ro p a n o -  
n i t r i l e  (9 8 )  w h i l s t  3 - n i t r o a n i l i n e  gave a good y i e l d  o f  th e  a n a lo g u e  ( 9 9 ) .
CN
+ N a i— NG 
^N
NH
HCl aq . ^ NO
NHg y C N  
N— C — C.
\ 0 H
(9 8 :  X = 3 , 4 - d i - C l )  
( 9 9 :  X = 3-NO2 )
99 r e a c te d  w i t h  d im e th y lc a r b a m y l  c h l o r i d e  t o  g iv e  an oxime ca rbam ate
( 1 0 0 ) .  A s t r o n g  a b s o r p t io n  i n  i t s  i . r .  spec trum  a t  1755 cm  ^ c o r r e l a t e d
5 5
w e l l  w i t h  th o s e  found  i n  th e  s p e c t r a  o f  o t h e r  ox im e ca rbam ates  and
a s s ig n e d  to  t h e  N—C— 0 g ro u p .
I
- 46
NH_ ÆIM
N = C — C
NOH Me2NC0.Cl Et3N :
NH ,CI\I
NOCO.NMe
NO
( 100)(9 9 )
The e v id e n c e  from  s p e c t ro s c o p y  t h a t  th e  compounds e x i s t e d  as th e  ta u to m e rs  
shown i s  d is c u s s e d  i n  C h a p te r  IX .
4 - N i t r o a n i l i n e  r e a c te d  w i t h  n i t r o s o m a l o n o n i t r i l e  t o  g iv e  a p r o d u c t  
w i t h  th e  fo r m u l  
was n o t  p ro v e d .
a  C^HgN^O^. The most l i k e l y  s t r u c t u r e  was 101, b u t  t h i s
NH
HCl aq.
NO,
\ NON
0 CN
NH.C.C=NOH
NO
( 101)
R e a c t io n  w i t h  A n t h r a n i l i c  A c id
NH,
CO^H
+ NaC(CN) NO HCl aq. ->
NH- /CN 
I 2 / /  
H.C==C
NO
CO^H
o r  ta u to m e r
( 102)
NOH
CN ( o r  ta u to m e r )
i r
0
(1 0 3 )
The q u in a z o l in o n e  s t r u c t u r e ,  103, was a s s ig n e d  to  th e  p r o d u c t  o f  t h i s  
r e a c t i o n ,  by a n a lo g y  w i t h  th e  r e a c t i o n s  o f  o t h e r  s a l t s  r e l a t e d  to  
t r i c y a n o m e th a n id e s .  103 re a c te d  w i t h  d im e th y l  c a rb a m o y l c h l o r i d e  t o  g iv e  
an oxime ca rbam ate  ( l 0 4 ) .  C a rb o n y l  a b s o r p t io n  a t  1780 cm \  i n  i t s  i . r .  
spec trum  c o n f i rm e d  t h a t  i t  was th e  oxime c a rb a m a te ,  and n o t  a u re a  such as 
105.
- 47 -
NOH
(1 0 3 )
CN n e ^ N C O .C l
NOCO.NMe
CN
( o r  ta u to m e r )Cs
(1 0 4 )
CO
OH
CN
(1 0 5 )
R e a c t io n  w i t h  O th e r  N u c le o p h i le s
The r e a c t i o n  o f  n i t r o s o m a l o n o n i t r i l e  w i t h  O j-pheny len ed iam ine  has n o t  
been i n v e s t i g a t e d .  There  was e x te n s iv e  d e c o m p o s i t io n  when th e  sodium s a l t  
o f  n i t r o s o m a l o n o n i t r i l e  was h e a te d  w i t h  one e q u i v a le n t  o f  d i l u t e  h y d ro ­
c h l o r i c  a c id  and p h e n y l  h y d ra z in e  o r  4 - n i t r o p h e n y lh y d r a z i n e .
I t  was a l r e a d y  known t h a t  n i t r o s o m a l o n o n i t r i l e  re a c te d  w i t h  f a i r l y
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c o n c e n t ra te d  h y d r o c h lo r i c  a c id  to  g iv e  o x im in o c y a n o a c e ta m id e  ( l 2 c )
NC
NOH
H^N.OC
(1 2 c )
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V I . Use o f  Carbon B i s u lp h id e  D e r i v a t i v e s  
I n t r o d u c t i o n
NR^R^ ^Cl\l R^R^N \ CN
ArN H .C =C
(106 )
R ^ ^  NH
(1 0 7 )
CN
1 2  NR R
(108 )
R e a c t io n s  o f  th e  s a l t s  d e s c r ib e d  i n  th e  p re c e d in g  c h a p te r s  l e d  to
1 2d ia m in o e th y le n e s  (1 0 5 )  and p y r a z o le s  (107 o r  108) i n  w h ich  R and R 
were b o th  H.
The m é t h y l a t i o n . p r o d u c ts  (77 and 78) o f  two o f  th e  d ia m in o e th y le n e s  were
H i l l  r e a c t i o n  i n h i b i t o r s .  T h is  sug g e s te d  t h a t  t h e r e  m ig h t  be o t h e r
1 1 2compounds such as 106 (R , o r  R and R = a l k y l ) ,  i n  th e  s e r i e s  w i t t  
u s e f u l  h e r b i c i d a l  p r o p e r t i e s ,  A c o n v e n ie n t  s y n th e s is  was needed.
Me NH.
\ CO_Et
Me NH
N,C==
NO2
N
COgEt
(7 8 )
The p y r a z o le s  ( l 0 7 ,  108) were used t o  p re p a re  3 - a m in o p y r a z o lo p y r im id in o n e s  
w h ich  a re  d e s c r ib e d  i n  th e  n e x t  c h a p te r .  I n  o r d e r  t o  c o n t r o l  w h ic h  is o m e rs  
were fo rm ed when th e  a l k y la m in o p y r a z o lo p y r im id in o n e s  were p re p a re d ,  a method 
o f  p r e p a r in g  p y r a z o le s  ( l 0 7  o r  108) o f  known is o m e r i c  s t r u c t u r e  was 
needed.
Gompper and T d p f l ^ ^ ^ d e s c r ib e d  th e  p r e p a r a t i o n  o f  a group o f  b i s - m e t h y l -  
m e rc a p to e th y le n e s  ( l 1 0 )  w h ich  appeared  t o  be i d e a l  s t a r t i n g  m a t e r i a l s .
They d e s c r ib e d  t h e i r  r e a c t i o n s  w i t h  a n i l i n e  and ammonia t o  g iv e  d ia m in o ­
e th y le n e s  ( 1 1 2 ) ,  and w i t h  h y d ra z in e s  t o  g iv e  p y r a z o le s  ( l 1 3 ) ,  (They w ro te  
th e  s t r u c t u r e  o f  th e  i n t e r m e d ia t e  s a l t s  as 109a: w r i t t e n  as 109b, th e y  can
be seen t o  be members o f  th e  g roup o f  s a l t s  r e l a t e d  to  t r i c y a n o m e th a n id e s ) .
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R 'CHLCN + es., 
2 2
NaOMe NC
R^
SNa
SNa
( I0 9 a )
11
r
Na.C— C.
i’ \ s .
_  (10 9 b )
Na
NC
■>
SMe
R^ . ; smb 
( 110)
NC SMeMR /  SMe
( 110)
PhNH.
R^NHNH,
MeS.
SMe ,CN 
N H .i=G  .
^ R ^
( 111)
4 -  ;
(1 1 3 )
1 2  113a; R = CN, R^ = H
1 2 b : R = CN, R = Ph
c :  Ry = CO^Me, R^ = Ph
1 2 d :  R ' = CONH^, R = Ph
14
NH^/EtOH
100
NHg ^^xCN
NH.C=C 
^  ^  .1
( 112)
112a: r 1 = CN (1 3 :  X 
b :  R^ = CO^Me
Dornoui and Dehmer r e p o r t e d  th e  p r e p a r a t i o n  o f  113 (R = 
from  110 (R^ = CO^Me).
CO^Me, R = H)
D ia m in o e th y le n e s
I t  has been found  t h a t  th e  in t e r m e d ia t e  a m in o - ( m e th y lm e r c a p to ) -e th y le n e s  
( l 16) r e a c t  more r e a d i l y  w i t h  a lk y la m in e s  th a n  Gompper and T ü p f l  had fo u n d  
them to  do w i t h  ammonia. For example i t  was o n ly  n e c e s s a ry  t o  h e a t  them i n  
e th a n o l  o r  m e th a n o l  w i t h  m e th y la m in e ,  e t h y l a m in e , o r  d im e th y la m in e .  When 
b i s - ( m e t h y lm e r c a p t o ) - m e t h y le n e m a lo n o n i t r i l e  ( l 1 0 :  R^ =% CN) was h e a te d  w i t h  
excess  d im e th y la m in e , b o th  m e th y lm e rc a p to  g roups  were d i s p la c e d :
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iïleS
Mes
> Me^NHEtOH ^le_N Me^NHEtOH Me l^MA
Me^N
CN
CN
(1 1 5 )
The r e a c t i o n s  o f  th e  in t e r m e d ia t e s  (1 1 6 )  w i t h  d ie t h y la m in e  u e re  s lo w e r ,  
b u t  s t i l l  d id  n o t  c a l l  f o r  th e  use o f  in c r e a s e d  p r e s s u r e ,  w h ich  Gompper 
and T ü p f l  had fo u n d  n e c e ssa ry  f o r  th e  r e a c t i o n  w i t h  ammonia. Nr 2r 3
MeS
MeS
? 3
R R NH
CN
NH.C=rC
Rl
,1
( 110) (1 1 6 ) (1 1 7 )
R = CN, CONH^, CO^Me, o r  CO^Et
A ry la m in e s  were much l e s s  r e a c t i v e ,  so i t  was n o t  p o s s ib le  t o  r e v e r s e  th e  
o r d e r  o f  i n t r o d u c t i o n  o f  t h e  s u b s t i t u t e d  amino g ro u p s .  F o r  exam p le , 
a n i l i n e  and m e th y la m in o - ( m e th y lm e r c a p to ) - m e th y le n e m a lo n o n i t r i l e  ( l 18) d id  
n o t  r e a c t  when h e a te d  i n  e th a n o l  o r  2 -m e th o x y e th a n o l :
MeS.
MeS
CN
CN
MeNH
MeS
CN NH.
t N
NHMe
I .
NH.C=zC
■CN
'CN
(118 )
20bAn e x c e p t io n  was th e  s p e c ia l  c ase , r e p o r t e d  by Gompper and T ü p f l '  
o f  th e  r e a c t i o n  o f  o ^ ^ h e n y le n e d ia m in e  w i t h  b i s - ( m e th y lm e r c a p to ) - m e th y le n e -  
m a l o n o n i t r i l e  t o  g iv e  a b e n z im id a z o l in e  ( l 2 0 ) ;
SMe /CN
MeS
MeS
h e a t
EtOH
H .C —C
\ CM
(1 1 9 ) ( 120)
1The in t e r m e d ia t e  a m in o - ( m e th y lm e r c a p to ) - e th y le n e s  (1 1 6 :  R ^  CN) and th e  
d ia m in o e th y le n e s  (1 1 7 :  R^ /  CN) s h o u ld  each e x i s t  i n  two g e o m e t r i c a l l y  
i s o m e r ic  fo rm s .  However, th e y  appeared  t o  be s i n g l e  is o m e rs .  The p . m . r .  
s p e c t r a  o f  th e  in t e r m e d ia t e s ,  116 (R /  CN), showed s i n g l e  a b s o r p t io n  peaks
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f ro m  th e  MeS p r o to n s ,  w hereas th e  s p e c t r a  o f  110 (R /  CN) showed two 
MeS s i g n a l s ,  as e x p e c te d .  S e p a ra te  NH peaks m ig h t  be e xp e c te d  i n  th e  
p . m . r .  s p e c t r a  o f  th e  p r o d u c t s ,  117 (R /  CN), f o r  t h e i r  d i f f e r e n t  is o m e rs ,  
b u t  th e s e  were n o t  seen, s u g g e s t in g  t h a t  th e  p r o d u c ts  were s i n g l e  is o m e rs .
M e th y lm e rc a p to p y ra z o le s
The r e a c t i o n  o f  b i s - ( m e t h y lm e r c a p t o ) - m e t h y le n e m a lo n o n i t r i l e  w i t h  m e th y l  
h y d r a z in e  i n  w a te r  gave a p y r a z o le  (122 )  w h ic h ,  from  i t s  p . m . r .  s p e c t ru m ,  
appeared  to  be a s i n g l e  is o m e r .  The r e a c t i o n  o f  ben za ld e h yd e  m e th y lh y d ra z o n e  
w i t h  b i s - ( m e t h y lm e r c a p t o ) - m e t h y le n e m a lo n o n i t r i l e ,  f o l l o w e d  by h y d r o l y s i s  
and c y c l i s a t i o n  o f  th e  f i r s t  p ro d u c t  ( l 2 l )  c o u ld  o n ly  le a d  t o  one p y r a z o le ,  
w h ich  p ro v e d  t o  be th e  same is o m e r  ( 1 2 2 ) ;
MeS
MeS
+ MeNHNH,
Me -CN
Me"
( 122)
MeS
MeS
CN
CN
H=N.NHMe
HCl aq.
Me SMe XN
\  I /
CH=N.N .C^C
^ C N
This means t h a t  th e  a d d i t i o n s  o f  m e th y l  h y d r a z in e  and p h e n y l  h y d r a z in e  a re  
i n  o p p o s i t e  senses , s in c e  Gompper and T B p f l ^ ^ ^ r e p o r t e d  113 t o  be th e  
ta u to m e r  fo rm ed  i n  th e  l a t t e r  case . The o b v io u s  e x p la n a t io n  i s  t h a t  th e  
f i r s t  s te p  i n  t h e  r e a c t i o n  i s  d is p la c e m e n t  o f  m e th y l  m e rc a p ta n ,  th ro u g h  
a t t a c k  by th e  most n u c l e o p h i l i c  n i t r o g e n  o f  t h e  h y d r a z in e ,  f o l l o w e d  by 
c y c l i s a t i o n :
MeS
MeS 'CN 
MeNH.NH.
MeS CN
Me ■ ^NHg
M e '
( 122)
0 ^ 0
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MeS Çl\l SMe yCIM M e S \  ^CN
UNH.^:PhNH.I\IH.C=C --------
MeSrs CN ^ C N  ^ N ^ ^ N mH
Ph.NH.NHg
(1 1 3 :  = CN, R^ = Ph)
The m e th y la te d  n i t r o g e n  o f  m e th y l  h y d r a z in e  w ou ld  be e x p e c te d  to  be n o t  
o n ly  th e  more n u c l e o p h i l i c ,  b u t  a ls o  th e  more b a s ic .  A t  m o d e ra te ly  
a c id  pH, an aqueous s o l u t i o n  w ou ld  be exp e c te d  t o  c o n t a in  m a in ly  c a t i o n  
123, r a t h e r  th a n  124. The NH^ group o f  123 m ig h t  be s t i l l  n u c l e o p h i l i c  
enough t o  r e a c t  w i t h  b i s - ( m e t h y lm e r c a p t o ) - m e t h y le n e m a lo n o n i t r i l e ,  and 
th e  r e s u l t a n t  p y r a z o le  ( l 2 5 )  w ou ld  be i s o m e r ic  w i t h  122:
+ ■ + 4" 4" MeS
iNH^NHg MeNH.NHg MeNH^NH^
Me"^ 'NsJ
(1 2 3 )  (1 2 4 )  (1 2 5 )  (1 2 2 )
4- : : 3
MeNH^NH^
I
M H  .NH
(1 2 6 )
Fo r 126 to  be fo rm e d ,  f r e e  from  122, no f r e e  m e th y l  h y d r a z in e  m ust be 
p r e s e n t ,  so th e  i d e a l  pH w ou ld  be a r a t h e r  lo w  one, a t  w h ich  a s m a l l  
amount o f  123 was p r e s e n t  i n  e q u i l i b r i u m  w i t h  125. A s e r i e s  o f  e x p e r i ­
ments a t  d i f f e r e n t ,  b u f f e r e d  pHs c o n f i rm e d  t h i s  t h e o r y .  As th e  pH was 
lo w e re d ,  126 began to  appea r u n t i l , a t  pH 3 - 4 , t w ic e  as much 126 as 122 
was fo rm e d . P r e d i c t a b l y ,  th e  r e a c t i o n  r a t e  was a ls o  s low ed  down as th e  
pH was lo w e re d  and a t  pH 1 -2  r e a c t i o n  s topped  a l t o g e t h e r  ( o r ,  a t  l e a s t ,  
no p y r a z o le  had form ed a f t e r  30 h o u r s ) .  Thus , somewhere between pH 1 
and pH 4 ,  126 may be fo rm ed  a lm o s t  e x c l u s i v e l y .
The r e a c t i o n  o f  m e th y l  h y d ra z in e  w i t h  b i s - ( m e t h y lm e r c a p to ) - m e th y le n e -  
m a l o n o n i t r i l e  i n  g l a c i a l  a c e t i c  a c id  gave a moderate, y i e l d  o f  126, f r e e  
from  th e  o th e r  is o m e r .  However, t h i s  was f o r t u i t o u s ,  s in c e  th e  r e c r y s t a l ­
l i s a t i o n  l i q u o r s  were found  to  c o n ta in  some 122. I n  a d d i t i o n ,  o t h e r  
b y - p r o d u c ts  were fo rm e d ,  w h ic h  may have been th e  p y r a z o lo p y r im id in o n e s ,
127 and 128.
- 53
MeNHNH^ +
MeS
Meî
CIM MeS.
/  AcDH ]
TIM
:iM
( 122)
CIMMeSv
NH
(126 )
(127 )
+
MeS NH
I
Me
(1 2 8 )
122 r e a c te d  v e ry  r e a d i l y  w i t h  b e n za ld ehyde  to  g iv e  129: i f  121 was he a te d  
w i t h  d i l u t e  h y d r o c h lo r i c  a c id ,  i t  was 129 w h ich  was i s o l a t e d ;  t o  g e t  th e  
p y r a z o le ,  122, i t  was n e c e s s a ry  to  steam d i s t i l  b e n za ld ehyde  o u t  o f  th e  
m ix t u r e .
SMe /CN
_  I /
^< :;^^^\^CH=N.N.C— C MeS
Me CN HCl aq. ^ .N .
- T ^ N
NH.
CHO
( 122) 
A
MeS'r
(1 2 9 )
20c
Gompper and T B p f l  d e f in e d  p y r a z o le  1.13a as th e  5 - a m in o -3 -m e th y lm e rc a p to -  
ta u to m e r  more o r  l e s s  a r b i t r a r i l y .  • T h e i r ,  c h o ic e  has been c o n f i r m e d ,  a t  
l e a s t  f o r  th e  compound i n  s o l u t i o n  i n  d im e th y l  s u lp h b x id e .  The r i n g  NH 
a b s o r p t io n  c o u ld  n o t  be seen i n  th e  p . m . r .  spec trum  o f  113a, b u t  t h e  NHL 
a b s o r p t io n  was a t  6 6 .3 .  The NH a b s o r p t io n s  o f  122 and 126 were a t  
Ô 5 .5  and Ô 6 . 6 ,  r e s p e c t i v e l y ,  s u g g e s t in g  a c l o s e r  s i m i l a r i t y  between 113 
and 126 th a n  between 113 and 122.
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Mes CIM MeS
II
N.
" N j N mh
I
( I 1 3 a )
Me
( 122)
'CIM
NH.
MeS
i '
l
Me
(126 )
;CN
NH.
P y r a z o le s ,  113a, 1 2 2 ,and 126, were used to  p re p a re  3 -m e th y lm e rc a p to -  
p y r a z o lo p y r im id in o n e s  by m ethods d e s c r ib e d  i n  th e  n e x t  c h a p te r .
3 - A m in o - 5 - a lk y la m in o p y r a z o le s
R^R^N
N.
CN
R ^  ^ " ^ N H ^
(1 3 0 )
3 - A m i n o - 5 - a l k y l a m in o p y r a z o l e - 4 - c a r b o n i t r i l e s  ( l 3 0 )  were r e q u i r e d  f o r  th e  
p r e p a r a t i o n  o f  3 - a l k y la m in o p y r a z o lo p y r im id in o n e s .
3 - A m in o - 5 - m e t h y lm e r c a p t o - 1 - m e t h y lp y r a z o le - 4 - c a r b o n i t r i l e  ( l 2 2 )  d id  n o t  
r e a c t  w i t h  am ines r e a d i l y ,  so a l t e r n a t i v e  r o u t e s  were e x p lo r e d .
M e th y lm e r c a p t o - ( 2 - m e th y lp r o p y la m in o ) - m e th y le n ë m a lo n o n i t r i l e  (1 3 1 ) re a c te d  
w i t h  aqueous h y d r a z in e  t o  g iv e  th e  p y r a z o le ,  132 , b u t  th e  r e l a t e d  d im e th y l -  
amino compound, 114, gave a m ix t u r e  o f  d im e th y la m in e -  and m e th y lm e rc a p to ­
p y r a z o le s  (1 3 3 ,  1 1 3 a ) :
aq.  ^CN
r
MeS CN
(1 3 1 )
H
(1 3 2 )
( o r  ta u to m e r )
M e^N  CN
NH^NHg aq.
Me^N
MeS
(1 1 4 )
I ,
CN
NH.
H
(1 3 3 )
CNMeS
( o r  ta u to m e r
(113a )
Me^N CN
Me^N
(115)
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Bis-(dimethylaminD)-methylenGmalononitrile (115) did not react with 
aqueous hydrazine. Although apparently as good a leaving group as 
methylmercapto-, the dimethylamine- group must be a better electron 
donor, countering the activating effect of the nitrile groups on the 
methylene group.
The r e a c t i o n  o f  a m in o - ( m e th y lm e r c a p t o ) - m e th y le n e m a lo n o n i t r i l e  (134 )  
w i t h  m e th y l  h y d ra z in e  gave 3 , 5 - d i a m in o - 1 - m e t h y l p y r a z o l e - 4 - c a r b o n i t r i l e  
( 1 3 5 ) ,  w h ich  had been p re p a re d  a ls o  from  p o ta s s iu m  t r i c y a n o m e th a n id e :
MeS IMH^  a q ./E tO H  MeNHNH^ ^ 2 ^ ^ ^ CIM
MeS
4>
Me
(1 3 5 )
I n  th e  above ca s e s ,  th e  p r o d u c ts  c o u ld  o n ly  be s i n g l e  is o m e rs .  The 
r e a c t i o n  o f  an a l k y l  h y d ra z in e  w i t h  an a l k y la m in o - ( m e t h y lm e r c a p t o ) -  
m e t h y le n e m a lo n o n i t r i l e  c o u ld  g iv e  one, o r  b o th ,  o f  two is o m e rs  (1 3 6 ,  
1 3 7 ) :
2
R NI
MeS
+ R^NHNH,
R^NHn i\in V  ____
-y J
(136)
o r
R^NH CN
rV
(1 3 7 )
In  v ie w  o f  t h i s  p ro b le m ,  and th e  f a c t  t h a t  th e  r e a c t i o n  o f  h y d r a z in e  w i t h  
d im e t h y la m in o - ( m e th y lm e r c a p to ) - m e th y le n e m a lo n o n i t r i l e  gave a m i x t u r e ,  an 
a l t e r n a t i v e  r o u t e  was used . T h is  was l i k e  th e  r o u te  used to  p re p a re
3 -a m in o -5 -m e th y Im e rc a p to -1 -m e th y l p y r a z o l e - 4 - c a r b o n i t r i l e  ( l 2 2 )  unam bi­
g u o u s ly .  I t  gave 3 - a m in o - 5 - a lk y la m in o  p y r a z o le s  ( l 3 9 )  -  t h e  ones o f  m ost 
i n t e r e s t  f o r  th e  p r e p a r a t i o n  o f  p y r a z o lo p y r im id in o n e s  f o r  re a s o n s  e x p la in e d  
i n  th e  n e x t  c h a p te r .
NR^R^
MeS
MeS
PhCH=N.
SMeyCN 
^  PhCH=N.N.C=C
I V
Me \CN
2 3 
R R NH
,CN
HCl aq.. 
-PhCHG
R CN
Me NH
(139)
PhCH=N.N.C=C
I \
Me ^CN 
(1 3 8 )
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L ik e  3 - a m in o - 5 - m e t h y lm e r c a p t o - 1 - m e t h y lp y r a z o le ^ 4 - c a r b o n i t r i l e  ( 1 2 2 ) ,  . 
th e s e  p y r a z o le  p r o d u c ts  (1 3 9 )  re a c te d  r e a d i l y  w i t h  th e  c o n c o m i t t a n t l y  
fo rm ed  be n za ld e h yd e  t o  g iv e  b e n z y l id e n e a m in o p y ra z o le s  ( l40%  and so i t  
was n e c e s s a ry  t o  remove th e  b e n za ld ehyde  by d i s t i l l a t i o n  d u r in g  th e  f i n a l  
s ta g e  o f  th e  r e a c t i o n  sequence above .
2 3 
R R N
Me - ^
PhCHO
HCL aq.
R CIM
IM=CHMe'
(140 )
The 5 -m e th y la m in o p y ra z o le  (4 3 )  was abno rm a l i n  t h a t  th e  CIM a b s o r p t io n
•— 'I
i n  i t s  i . r .  spec trum  was a d o u b le t  a t  2200 cm and 2210 cm . M ost o f  
th e  p y r a z o le s  gave a s i n g l e t  between 2210 and 2240 cm . A t  f i r s t ,  i t  
was th o u g h t  t h a t  c y c l i s a t i o n  had n o t  o c c u r re d  and th e  p r o d u c t  was th e  
i n t e r m e d ia t e  ( l 4 2 ) ,  w h ic h  c o n ta in e d  two n i t r i l e  g ro u p s :
NHMe
.CN
/  NHMe
^ ^ : : : r ^ c H = N .N .c = c  
Me CN
(141 )
HCl aq. H2N.N.C=C
Me
(1 4 2 )
CN
CN
MeNH
■>
CN
Me ' N m- ^ ' ^ nh
(4 3 )
MeNH
Me
CN
N \ K  ^NH, 
(4 3 )
PhCHO
HCl aq.
MeNf CN
M e^ ' ^ N ^ ' ^ N = C H \  
(1 4 3 )
NHMe
CNI /
H^N.N.C =  C
Me ^ C N
(1 4 2 )
PhCHO
CN
CH=N. N. C=C
Me CN
(1
142 w ou ld  be e xp e c te d  t o  r e a c t  w i t h  b enza ld ehyde  to  g iv e  back 141, b u t
i n  f a c t ,  th e  b e n z y l id in e a m in o p y r a z o le ,  143, was fo rm e d ,  whose i . r .  sp e c tru m
—1
showed a s i n g l e t ,  CN a b s o r p t io n  a t  2220 cm . When 143 was h e a te d  w i t h
d i l u t e  h y d r o c h lo r i c  a c id  i t  gave back 43.
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The p . m . r .  spec trum  o f  43 was t y p i c a l  o f  th o s e  o f  p y r a z o le s  i n  th e  . s e r ie s ,  
and so were i t s  r e a c t i o n s  w i t h  t r i f l u o r a c e t i c  a c id  and a c id  c h l o r i d e s  
d e s c r ib e d  i n  th e  n e x t  c h a p te r .  I t  was c o n c lu d e d  t h a t  th e  a t y p i c a l  
a b s o r p t io n  i n  th e  i . r .  spec trum  was caused by th e  p re se n c e  o f  d i f f e r e n t  
c o n fo rm e rs ,  o r  c r y s t a l l i n e  fo rm s  i n  th e  s o l i d  compound. I t  was n o t  
s o lu b le  i n  s u i t a b l e  s o lv e n t s  f o r  s o l u t i o n  i . r .  s p e c t r o s c o p y .
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V I I .  The P r e p a r a t io n  o f  P v r a z o l o - ( 3 , 4 - d ) - p y r i m i d i n - 4 - o n e s  
I n t r o d u c t i o n
HgIM CONH.
Me ^  NH.
(6 2 )
o r
(144 )
" 2 " NH
CF
Me
(1 4 5 )
When th e  p y r a z o le ,  62, was he a te d  i n  t r i f l u o r a c e t i c  a c id ,  i t  gave a 
3 - a m in o p y r a z o lo p y r im id in o n e  (1 4 4 ) ,  w h ich  had i n t e r e s t i n g  h e r b i c i d a l  
p r o p e r t i e s .  The e v id e n c e  t h a t  i t  was 144, r a t h e r  th a n  145, i s  d is c u s s e d  
i n  C h a p te r  V I I I . The 1 -m e th y l  is o m e r  was p re p a re d  l a t e r  by a d i f f e r e n t  
r o u te  and fo u n d  t o  have no h e r b i c i d a l  a c t i v i t y .
L a t e r ,  i t  was fo u n d  t h a t  144 c o u ld  be p re p a re d  from  th e  p y r a z o le -  
c a r b o n i t r i l e ,  135, and t r i f l u o r a c e t i c  a c id ,  i n s t e a d  o f  f ro m  th e  p y ra z o le -  
ca rb o xa m id e :
H2 N . CN
CF3 CO2 H
Me
(1 3 5 )
M e '^
. (1 4 4 )
CF.
A s e r i e s  o f  p y r a z o lo p y r im id in o n e s  was p re p a re d  i n  th e  hope o f  f i n d i n g  
o th e r  i n t e r e s t i n g  h e r b i c i d e s .
There  a re  o n ly  two r e fe r e n c e s  i n  th e  l i t e r a t u r e  to  th e  p r e p a r a t i o n  o f
143 - a m i n o p y r a z o lo - ( 3 , 4 - d ) - p y r im id in - 4 - o n e s .  Dornow and Dehmer p re p a re d  
th e  6 -m e rc a p to -  compound, 146, and th e  6 -  u n s u b s t i t u t e d ,  6 - m e th y l  
and 6 -p h e n y l  compounds, 147. The 6 -p h e n y l  compound was a ls o  p re p a re d  
by W am hoff^^ :
MeS CN
NH^NH^
H^N.NH
HgN lONH. HgN
OH
NC . 
M eS /
NH^NH^
CN
CS,
:ONH,
‘I j l ^  ^ N '  
H
HgN NH
H
SH
(1 4 6 )
( 1 4 7 ) R =  H, Me o r  Ph.
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HgN COgMe
NH,
Ph.C'
\
NH
OEt FI T
'^ ( jT
H
(1 4 7 :  R = Ph)
R e a c t io n  o f  3 -a m in o - 5 - - d ia lk v la m in o p v r a z o le s  u i t h  C a r b o x v l i c  A c id s  
and O r th o fo rm a te
CONH
N-^ ^NH
2 CFgCOgH
R^R^N CN
1 --  ' ^  'R ^ N " '  NH,
(1 3 0 )
CF,
(1 5 0 )
3 - A m in o - 2 ~ p h e n y l~ 6 - t r i f l u o r o m e th y l - 5 H _ - p y r a 2 o lo - ( 3 , 4 - d J - p y r im id in - 4 - o n e  
(1 4 9 )  was p re p a re d  fro m  th e  a p p r o p r ia t e  p y ra z o le c a rb o x a m id e  (1 4 8 )  b u t  
o t h e r  6 - t r i f l u o r o m e t h y l - p y r a z o l o p y r i m i d i n o n e s  (1 5 0 )  were  p re p a re d  from  
p y r a z o l e c a r b o n i t r i l e s  ( 1 3 0 ) .  The r e a c t i o n  went e a s i l y ,  and h e a t in g  a 
p y r a z o le  i n  t r i f l u o r a c e t i c  a c id  f o r  a few h o u rs  a lw a ys  gave a good y i e l d  
o f  p y r a z o lo p y r im id in o n e .
The p r o d u c ts  were q u i t e  a c i d i c  and th e y  d i s s o lv e d  i f  th e  r e a c t i o n  m ix tu r e  
was pou red  i n t o  aqueous a l k a l i .  A c i d i f i c a t i o n  r e p r e c i p i t a t e d  them i n  a 
p u re  fo rm ,  p ro v id e d  t h a t  th e y  were washed t h o r o u g h ly  t o  remove i n o r g a n i c  
s a l t s .  They m o s t ly  had v e ry  h ig h  m e l t i n g  p o i n t s  and v e ry  low  s o l u b i l i ­
t i e s ,  e x c e p t  as t h e i r  s a l t s  i n  w a te r .
1 2H e a t in g  3 , 5 - d ia m in o -1 -m e th y lp y ra z o le -4 -_ N -m e th y lc a rb o x a m id e  (6 1 :  R , R = Me) 
w i t h  t r i f l u o r a c e t i c  a c id  d id  n o t  g iv e  a p y r a z o lo p y r im id in o n e .  I t  ,gave a 
p r o d u c t  w h ic h  was u n s ta b le  i n  a l k a l i  -  g i v i n g  back th e  p y r a z o le  -  and 
w h ich  may have been 151, though  t h i s  was n o t  p ro v e d .  3 , 5 - D ia m in o - 1 -  
m e th y lp y r a z o le c a r b o x h y d r a z id e  (8 9 )  a ls o  f a i l e d  to  r e a c t  w i t h  t r i f l u o r a c e t i c  
a c id  to  g iv e  a p y r a z o lo p y r im id in o n e  (see  c h a p te r  I V ) .
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" 2 "  YCF CO H I
 ^ -------> N
Me"
•CONHMe
NHCOCFr
(1 5 1 )
CONHMe
MeuSO
NHMe
: r \ r^
* . " 2 "  1 -N Me
^ O .N H N H ,
Me
(8 9 )
NH.
H g N \
M e '
(9 0 )
.NH,
■CF.
C a r b o x y l i c  a c id s  o t h e r  th a n  t r i f l u o r a c e t i c  a c id  d id  n o t  r e a c t  even w i t h  
p r im a r y  3 , 5 - d i a m in o - 1 - a l k y l - p y r a z o le - 4 - c a r b o x a m id e s .  The use o f  
a n h y d r id e / a c id  m ix t u r e s  w i t h  th e  1 -p h e n y lp y r a z o le c a r b o x a m id e ,  148, gave 
low  y i e l d s  (10~ 15^ )  o f  p y r a z o lo p y r im id in o n e s  (1 5 2 ,  1 5 3 ) :  ■
0
N
HgN
(148 )
IH
(152 )
CMe
(1 5 3 )
+
(1 5 4 )
In  th e  case o f  p i v a l i c  a c i d / p i v a l i c  a n h y d r id e ,  th e  m ix t u r e  a ls o  a c y la t e d  
some o f  th e  p r o d u c t  t o  g iv e  154. The a c id / a n h y d r id e  m ix tu r e s  d id  n o t  
appea r to  g iv e  3 - a m in o p y r a z o lo p y r im id in o n e s  w i t h  3 , 5 - d ia m in o - T - m e t h y l -  
p y r a z o le -4 - c a rb o x a m id e  ( 6 2 ) .
M ono-, d i - ,  and t r i -  c h l o r a c e t i c  a c id s  gave b la c k  t a r s ,  f rom  w h ich  no 
i d e n t i f i a b l e  p r o d u c ts  were i s o l a t e d .
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148 r e a c te d  w i t h  a m ix t u r e  o f  t r i e t h y l o r t h o f o r m a t e  and a c e t i c  a n h y d r id e  
t o  g iv e  155. T h is  r e a c t i o n  was n o t  t r i e d  u s in g  o th e r  p y r a z o le c a r b o x -  
am ides .
HgN CONH,
NH_
(148 )
MeCO.NH
(1 5 5 )
R e a c t io n  o f  P y ra z o le s  w i t h  A c id  C h lo r id e s
Me NH
(1 3 5 )
MeCO.Cl/Py
HgN CN
M e '^  N "^ \yH .C O .M e
(1 5 6 )
MeCO.Cl/Py,
MeCO.NH rCN
Me - ^NHCO.Me
(1 5 7 )
MeCO.Cl/Py
MeCO.NH\^ CN
M e ^ ^ N - ^ ^ N ( C O . M e ) ,
(158 )
I t  was p o s s ib le  t o  a c e t y l a t e  3 , 5 - d i a m i n o - 1 - m e t h y l p y r a z o l e - 4 - c a r b o n i t r i l e  
( l 3 5 )  s te p  by s te p  t o  g iv e  th e  th r e e  p r o d u c t s ,  156, 157 and 158, by 
u s in g  a p p r o p r ia t e  amounts o f  a c e t y l  c h l o r i d e  i n  p y r i d i n e .
CN
[vie'^ ^N- 2
(135a )
H ^N
B ..N-
y : N MeCONH \
Me"^ ^N"''^^\lH*COMe
( I 5 6 a )
l\L
Me<^ N"
CN
NH^COMe
( I5 7 a )
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MeCONH^
N(COMe)Me l\l
( I 3 5 b )
Me NH
( I 3 5 c )
(158a )
The p . m . r .  sp e c tru m  o f  135 i n  d im e t h y ls u lp h o x id e  showed a b s o r p t io n s  due 
t o  e xchang eab le  p r o to n s  a t  ô 5 .0  and Ô 6 .2 5 ,  and th e  i n t e g r a l s  o f  each 
c o r re s p o n d e d  t o  two p r o to n s ,  i n d i c a t i n g  t h a t  th e  compound was th e  
d ia m in e  ta u to m e r  ( 1 3 5 a ) ,  r a t h e r  th a n  an im in s  ta u to m e r ,  135b o r  135c. ’ 
O n ly  one o f  th e  amino g roups  i n  135a w ou ld  be c o n ju g a te d  w i t h  th e  CN 
g roup  because th e  m e th y l  g roup  e f f e c t i v e l y  f i x e s  th e  l o c a t i o n  o f  th e  
d o u b le  bonds i n  th e  r i n g .  The p r o to n s  o f  t h a t  amino g roup  s h o u ld  show
a lo w e r  f i e l d  c h e m ic a l  s h i f t  th a n  th o s e  o f  th e  o t h e r ,  so th e  peak a t
A ' BÔ 6 .2 5  was a s s ig n e d  to  H and t h a t  a t  6 5 .0  t o  H .
A c y l a t i o n  w ou ld  be e x p e c te d  to  o c c u r  most e a s i l y  on th e  amino group
w h ich  was n o t  c o n ju g a te d  w i t h  th e  CN g ro u p .  The p . m . r .  sp e c tru m  o f
156a c o n f i rm e d  t h i s ,  s in c e  th e  a b s o r p t io n  a t  Ô 5 .0  d is a p p e a re d ,  t o  be
Xr e p la c e d  by an a b s o r p t io n  due t o  one p r o to n ,  H , a t  Ô 9 . 9 .  The a b s o rp ­
t i o n  due t o  s h i f t e d  d o w n f ie ld  s l i g h t l y  t o  Ô 6 .4 5 .
X YThe a b s o r p t io n s  due t o  H and H i n  157a o v e r la p p e d  each o t h e r  t o  g i v e  a
Y
b road  a b s o r p t io n  c e n t r e d  a t  Ô 1 0 .4 .  T ha t due t o  H i n  158a was a t  
6 1 0 .7 .  158a was assumed t o  be th e  3 - d ia c y la m in o  compound, r a t h e r  th a n
th e  5 - d ia c y la m in o  compound, by a n a lo g y  w i t h  156a.
H.Wn . ^ CN 
Me,COCl 2 ------
Me-^ ' t r  'NHCO.CMe,3
(1 3 5 )  (1 5 9 )
Me^CCO.Cl ^ - 3 '^CO.NH
Py ______
NMCO.CMe,3
(1 6 0 )
The r e a c t i o n  o f  135 w i t h  p i v a l o y l  c h l o r i d e  i n  p y r i d i n e  s i m i l a r l y  gave 
mono— and d i - a c y l  d e r i v a t i v e s  ( l 5 9 ,  16 0 ) . The r e a c t i o n  w i t h  t h r e e  e q u i ­
v a le n t s  o f  p i v a l o y l  c h l o r i d e  was n o t  i n v e s t i g a t e d .
- 63 -
When th e  m o n o p iv a lo y l  d e r i v a t i v e  (1 5 9 )  was h e a te d  w i t h  aqueous a l k a l i ,  
i t  gave a p y r a z o lo p y r im id in o n e  ( l 6 l )  i n  good y i e l d .  The d i p i v a l o y l  
d e r i v a t i v e  (1 6 0 )  gave a r o u g h ly  5 0 :5 0  m ix t u r e  o f  i s o m e r ic  p y r a z o lo ­
p y r im id in o n e s  ( l 5 1 ,  162) ~ p re su m a b ly  t h e  a c y lp y r a z o lo p y r im id in o n e s  
(1 6 3 ,  164) were fo rm ed  f i r s t ,  b u t  t h i s  was n o t  p ro v e d .
HgN CN
OH aq.
f ie ^  'N\i-:^'^NHCocn 
(159 )
HgN
Me
J
^C M e.
(1 6 1 )
Me^C.CO.HN'Ô XN
Me ■ N '^NH .CO. CMe,
( 160 ) XH
Me^C.CO.NM T X
| ï|e^ t r i é
(1 6 3 )
Me^C.CO.NH
OH
V
CMe,
+
(1 6 1 )
CMe,
( 162)
5 - A m in o - 3 - a c e t y la m in o - 1 - m e t h y lp y r a z o le - 4 - c a r b o n i t r i l e  ( l 5 6 )  d id  n o t  g iv e  
a p y r a z o lo p y r im id in o n e  when i t  was he a te d  w i t h  a l k a l i ,  b u t  gave th e  
p y r a z o le c a rb o x a m id e ,  62:
M e ^  ^
CONHCN
OH aq
NHCO.Me
(6 2 )
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T h is  can be e x p la in e d  by assum ing t h a t  t h e r e  a re  two co m p e t in g  r e a c t i o n s
w i t h  a l k a l i  -  h y d r o l y s i s  o f  th e  n i t r i l e  g roup  and h y d r o l y s i s  o f  th e
amide -  and t h a t  s t e r i c  f a c t o r s  d e te rm in e  w h ich  r e a c t i o n  i s  th e  more
4r a p id .  I n  g e n e r a l ,  th e  i n f l u e n c e  o f  g roup  R i n  th e  p y r a z o le s ,  165,
4s u p p o r te d  t h i s  e x p la n a t i o n :  when R was t - b u t y l , good y i e l d s  o f  p y r a z o lo -  
p y r im id in o n e s  (1 6 5 )  were o b ta in e d ;  y i e l d s  were lo w e r  when R was
i - p r o p y l ,  lo w e r  s t i l l  when i t  was p h e n y l  o r  2 - f u r o y l ,  v e ry  low  when i t  
was e t h y l ,  and n i l  when i t  was m e th y l .
R^R^N
OH
HCO.R
R^R^N CONH,
• I r  \ lHCO.R^
2 
R R
R
(166 )
OH
R^R^NN_______ -CN R^R^N
OH
CONH,
I t  i s  common t o  use a l k a l i n e  hyd rogen  p e r o x id e  to  h y d r o ly s e  n i t r i l e s .
T h is  p ro ve d  u s e f u l  f o r  th e  a c y la m in o p y r a z o l e c a r b o n i t r i l e s  ( l 6 5 )  i n  o n ly
1 2 3one case -  th e  h y d r o l y s i s  and c y c l i s a t i o n  o f  165 (R = Me; R R = - (C H  
4 .
R = CMe ) w h ich  was s lo w  to  r e a c t  w i t h  a l k a l i  a lo n e ,  p r o b a b ly  because 
3
o f  i t s  lo w  s o l u b i l i t y .
3 , 5 - D ia m i n o p y r a z o l e - 4 - c a r b o n i t r i l e  (4 4 )  r e a c te d  w i t h  one e q u i v a le n t  o f  
p i v a l o y l  c h l o r i d e  to  g iv e  a m ix t u r e  o f  1 - a c y l  and 3 -a c y la m in o  d e r i v a t i v e s ,
167 and 168, i n  w h ic h  167 p re d o m in a te d .  W ith  two e q u iv a le n t s  o f  p i v a l o y l  
c h l o r i d e ,  th e  b i s - a c y l  d e r i v a t i v e ,  169, was fo rm e d .  I t  r e a c te d  w i t h  
aqueous a l k a l i  t o  g iv e  a m odera te  y i e l d  o f  3 - a m i n o - 6 - ( l , 1 - d i m e t h y l e t h y l ) ~  (5JH)- 
p y r a z o l o - ( 3 , 4 ^ d ) - p y r i m id i n - 4 - o n e  ( l 7 0 ) .
HgN' CN
N '^  ^NH, 
(4 4 )
ZMe^CCO.Cl
P y r i d i n e
Me CCO.Cl/Py 
 Ù. ----   ;---->
Me„C.CO
3
HgN CN
Me^C.CO
OH aq.
NHCO.CMe,
(1 6 7 )
HgN CN
^  \ hCG. 
(1 6 8 )
CMe.
H^N
Me
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R e a c t io n s  o f  a m in o - ( m e t h y lm e r c a p t o ) - p v r a z o le c a r b o n i t r i l e s  w i t h  
T r i f l u o r a c e t i c  A c id  and P i v a l o y l  C h lo r id e
R e a c t io n s  s i m i l a r  t o  th o s e  used f o r  3 - a m in o - 5 - a l k y la m in o - p y r a z o le -  
c a r b o n i t r i l e s  gave 3 - m e th y lm e r c a p to p y r a z o lo p y r im id in o n e s :
MeS r •CN
'NH,
H
(113a )
CFgCO^H MeS
CF
H
(1 7 1 )
MeS CN
M e ^
( 122)
MeS .CN
'N -  ^ ' " 2
I
Me
CF^CO^H MeS
CF
(1 7 2 )
Me CCO.Cl 
P y r i d i n e
^N
OH aq
\lHCO.CMe CMeMe
(1 7 3 )
CF3 CO2 H
CF
Me
(1 7 4 )
P y r a z o l o p y r i m i d i n e d i t h i o l s
47T a y lo r ,  M c K i l lo p ,  and W arrene r  d e s c r ib e d  th e  r e a c t i o n  o f  3 -a m in o -  
p r o p e n o n i t r i l e s  w i t h  ca rbon  d i s u l p h i d e  i n  p y r i d i n e  t o  g iv e  p y r i m i d i n e -  
d i t h i o l s .  T h e i r  method was used t o  b r i n g  a b o u t  s i m i l a r  r e a c t i o n s  w i t h
3 , 5 - d ia m in o - 1 - m e th y l - ,  and 1 - p h e n y l - , p y r a z o l e c a r b o n i t r i l e s :
HgN
, 1 ^
■CN CSg/Py
NH,
(1 3 0 :  R^ = Me o r  Ph;
NH
H
SHR
R ^,R ^ = H)
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The sp o n tan eous  re a r ra n g e m e n t  o f  im in e s  l i k e  175 to  th e  r e l a t e d  t h i o l s ,
176, i s  w e l l  known, and was assumed to  have o c c u r re d  i n  th e s e  r e a c t i o n s .
T a y lo r ,  M c K i l lo p ,  and W arrene r  o n ly  i s o l a t e d  an in t e r m e d ia t e  t h i a z i n e
(1 7 7 )  i n  one o f  t h e i r  e x p e r im e n ts  -  th e  r e a c t i o n  o f  3 -a m in o p y r a z o le -
4 - c a r b o n i t r i l e  w i t h  ca rb o n  d i s u l p h i d e  i n  p y r i d i n e .  They r e p o r t e d  t h a t  i t
—1showed a s t r o n g  im in e  NH a b s o r p t io n  i n  i t s  i . r .  spec trum  a t  3510 cm ,
6
b u t  t h i s  a ss ig n m e n t seems d o u b t f u l  . They fo u n d  t h a t  t r e a tm e n t  o f  .177 
w i t h  aqueous a l k a l i  caused re a r ra n g e m e n t  th e  p y r i m i d i n e d i t h i o l ,  178.
As th e  3 - a m in o p y r a z o l o p y r im id i n e d i t h i o l s  ( l 7 6 )  were p u r i f i e d  by s o l u t i o n  
i n  a l k a l i ,  i t  w ou ld  have been s u r p r i s i n g  i f  t h e  re a r ra n g e m e n t  had n o t  
ta k e n  p la c e .
CSg/Py OH aq.
P r o p e r t i e s  and R e a c t io n s  o f  th e  3 - a m in o p y r a z o lo p v r im id in o n e s  
The 3 - a m in o p y r a z o lo p y r im id in o n e s  a re  weak a c id s .  The s t r o n g e s t  fo u n d  
among them were th e  6 - t r i f l u o r o m e t h y l  d e r i v a t i v e s .  The 1 - a l k y l  d e r i v a t i v e s  
were s l i g h t l y  more a c i d i c  th a n  th e  2 - a l k y l  d e r i v a t i v e s  -  a p o i n t  m en t ioned , 
i n  th e  n e x t  c h a p te r .  The 2 - a l k y l  d e r i v a t i v e s  w i t h  no t r i f l u o r o m e t h y l  
group  and w i t h  a lk y la m in o  g roups  i n  t h e  3 -  p o s i t i o n  were so w e a k ly  a c i d i c  
t h a t  th e y  p r e c i p i t a t e d  from  th e  aqueous, a l k a l i n e  r e a c t i o n  m ix tu r e s  as 
th e y  fo rm e d . Those w i t h  u n s u b s t i t u t e d  amino g roups  i n  th e  3 -  p o s i t i o n  
were q u i t e  s o lu b le  i n  aqueous a l k a l i  b u t  t h e i r  pK s were h ig h  -  th e y  
were n o t  s o lu b le  i n  aqueous p o ta s s iu m  c a rb o n a te .
A p a r t  f rom  th e  6 - t r i f l u o r o m e t h y l  compounds th e  3 - a m in o p y r a z o lo p y r im id in o n e s  
were a ls o  fo u n d  t o  be weak bases w h ich  fo rm ed  h y d r o c h lo r id e s  w i t h
2 - 3 M . -h y d ro c h lo r ic  a c id .
They were s t a b le  i n  b o th  a c id  and a l k a l i .  F o r  exam p le ,  b o i l i n g  161 i n  
aqueous sodium h y d r o x id e  o r  d i l u t e  h y d r o c h l o r i c  a c id  f o r  s e v e r a l  h o u rs  
had no e f f e c t  upon i t ,  even though  i t  was s o lu b le  i n  b o th .
0
 ^NH
^CMe,
(1 6 1 )
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T u g  3 - a c y la m in o p y r a z o lo p y r im id in o n e s ,  154 and .155, have been m e n t io n e d .  
The r e a c t i o n s  o f  161 w i t h  a c e t y l  c h l o r i d e  and w i t h  m e th a n e s u lp h o n y l  
c h l o r i d e  a ls o  gave 3 - s u b s t i t u t e d  a m in o -  compounds, 179 and 180, b u t  
y i e l d s  were lo w :
MeCO.NH,MeCO. C l / P y r i d i n e
MeMe :Me3
(1 7 9 )
MeSO C l / E t  N / t e t r a h y d r o f u r a n  (MeS02)2N 
  -
Me'
NH
^ N ^ ^  CMe,
(180 )
161 and ben za ld e h yd e  r e a c te d  q u i t e  r e a d i l y  when he a te d  t o g e t h e r :
'NH
Me CMe
CH=N.
h e a t NH+
Me CMe
(181(161 )
3 - A m i n o - 2 - ( 2 - h y d r o x y e t h y l ) - 6 - ( l , 1 - d i m e t h y l e t h y l ) - p y r a z o l o - ( 3 , 4 - d ) -  
p y r im id in - 4 - o n e  ( l 8 2 )  appea red  to  be a s u i t a b l e  s t a r t i n g  m a t e r i a l  f o r  
t h e  p r e p a r a t i o n  o f  a t r i c y c l i c  compound, 183. A t te m p ts  to  b r i n g  a b o u t  
t h e  c o n v e rs io n  by h e a t in g  182 i n  x y le n e ,  a lo n e  o r  i n  th e  p re s e n ce  o f  
p - t o lu e n e s u lp h o n ic  a c id ,  f a i l e d  -  182 was re c o v e re d .
h e a t
HOCH^CH
(1 8 2 )
Me3
(1 8 3 )
R ep lacem ent o f  th e  -OH group i n  182 w i t h  a b e t t e r  l e a v in g  g ro u p ,  such as 
-OSOgH, s h o u ld  im p ro v e  th e  chances o f  b r i n g i n g  a b o u t  c y c l i s a t i o n . .  I t  
was th o u g h t  t h a t  h e a t in g  182 i n  c o n c e n t r a te d  s u l p h u r i c  a c id  m ig h t  le a d  
d i r e c t l y  t o  183. I n  f a c t ,  th e  i n t e r m e d ia t e ,  184, was i s o l a t e d :
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H
NH
130-35
HO^SOCHJCH CMe2
(1 8 2 ) (1 8 4 )
H e a t in g  184 i n  aqueous a l k a l i  d id  n o t  g iv e  th e  t r i c y c l i c  p r o d u c t ,  183. 
T he re  was much d e c o m p o s i t io n  and th e  a c t u a l  p r o d u c ts  were n o t  i d e n t i f i e d
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V I I I .  The S t r u c t u r e  o f  th e  P y r a z o lo p y r im id in o n e s
Me CCO.Cl HgN
Py
(1 3 5 )
CF^CO^H
Me CF
o r
(1 4 4 )
CN H2 N,
o r
Me'^ ^ N ^  NHCO.CMe,
( I 5 9 a )
'^CN
N ^  NHCO.CMe.
Me
(1 5 9 b )
OH aq^
(1 4 5 ) (1 6 1 )
Me CM: 
(1 6 2 )
Because a c y l a t i o n  and c y c l i s a t i o n  c o u ld  i n v o l v e  e i t h e r  amino g ro u p ,  
p y r a z o lo p y r im id in o n e s  d e r iv e d  fro m  3 , 5 - d i a m i n o p y r a z o l e - 4 - c a r b o n i t r i l e s  
c o u ld  be 1 - a l k y l  o r  2 - a l k y l  d e r i v a t i v e s .  The p r o d u c ts  o f  r e a c t i o n s  o f
3 , 5 - d i a m in o - 1 - m e t h y l p y r a z o l e - 4 - c a r b o n i t r i l e  w i t h  t r i f l u o r a c e t i c  a c i d ,  and 
w i t h  p i v a l o y l  c h l o r i d e  f o l l o w e d  by a l k a l i ,  were chosen f o r  s t u d ie s  to  
see w h ich  is o m e r  was fo rm e d .
I n  n e i t h e r  case was a m ix t u r e  o f  p r o d u c ts  o b ta in e d .  I t  seemed p r o b a b le  
t h a t  th e  3 -am ino  group o f  th e  i n t e r m e d i a t e ,  135, was more n u c l e o p h i l i c  
th a n  th e  5 -am ino  group  so t h a t  th e  p r o d u c ts  w ou ld  be 144 and 161: th e  
lo n e  e l e c t r o n  p a i r  o f  th e  5 -am ino  group  w ou ld  be p a r t i a l l y  o c c u p ie d  i n  
c o n ju g a t io n  w i t h  th e  n i t r i l e  g ro u p .  Hence i t  was e xp e c te d  t h a t  a c y l a t i o n  
and c y c l i s a t i o n  w ou ld  o c c u r  on th e  3 -am ino  g ro u p .  The e v id e n c e  f o r  a c y l a t i o n  
on th e  3 -am ino  group i s  d is c u s s e d  i n  C hap te r  V I I .
6 - t - B u t y l  Compounds
The r e a c t i o n  o f  3 , 5 - b i s - ( 2 , 2 - d im e th y Ip r o p a n o y la m in o ) - 1 - m e th y Ip y r a z o le -
4 - c a r b o n i t r i l e  ( I 6 O) w i t h  aqueous a l k a l i  gave a m ix t u r e  o f  1 - ,  and 2 - ,  
m e th y Ip y r a z o lo p y r im id in o n e s  ( l 6 T a ,  1 6 2 a ) :
Me^CCO.NH
Me
CN
NHCO.CMe
OH aq +
CMe.
(160 ) ( I 6 1 a )
BN2
1
CMe.
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The d i f f e r e n t i a l  s o l u b i l i t i e s  o f  th e  is o m e rs  i n  e t h y l  a c e t a t e ,  and. o f  
t h e i r  h y d r o c h lo r id e s  i n  w a te r ,  a l lo w e d  p u re  samples o f  each to  be i s o ­
l a t e d .  One o f  them, 161a, was i d e n t i c a l  w i t h  t h e  p ro d u c t  o f  h y d r o l y s i s  
and c y c l i s a t i o n  o f  t h e  m o n o a c y lp y ra z o le  ( l 5 9 a ) .
The p . m . r .  s p e c t r a  o f  th e  is o m e rs  i n  d im e th y ls u lp h o x id e  were c o n s i s t e n t  
w i t h  th e  s t r u c t u r e s  a s s ig n e d  t o  them . A lo w e r  f i e l d  c h e m ic a l  s h i f t  wou ld
Q
be e xp e c te d  f o r  H i n  161a t h a n . i n  162a, s in c e  c o n ju g a t io n  o f  th e  amino
group  o f  161a w i t h  th e  CO group  w ou ld  d e s h ie ld  i t s  p r o to n s :  th e  a b s o r p t io n
B B
due to  H i n  161a was a t  6 6 .2 8 ;  t h a t  o f  H i n  162a was a t  Ô 5 .2 5 .  The
Gd e s h ie ld in g  e f f e c t  on H o f  c o n ju g a t io n  w i t h  t h e  c a r b o n y l  g roup  i n  161a
w ou ld  be e xp e c te d  t o  be l e s s  th a n  t h a t  i n  162a: i n  161a, re so n a n ce  w i t h
th e  c a r b o n y l  g roup i s  sha red  between th e  am ide , th e  amino, and th e
m e th y la te d ,  r i n g  n i t r o g e n s ;  i n  162a i t  i s  sha red  o n ly  between th e  amide
and th e  m e th y la te d  r i n g  n i t r o g e n s .  The obse rved  a b s o r p t io n  due t o  H i n
C ■161a was a t  6 10 .6  and t h a t  o f  H i n  162a was a t  Ô 1 1 .0 .  A s i m i l a r ,
s m a l l  e f f e c t  m ig h t  be e x p e c te d  to  be t r a n s m i t t e d  i n d u c t i v e l y  t o  th e
A
m e th y l  g ro u p ,  so t h a t  H i n  161a w ou ld  re s o n a te  a t  s l i g h t l y  h ig h e r  f i e l d  v
Ath a n  i n  162a: i n  f a c t ,  t h e  s i g n a l  f ro m  H i n  161a was a t  Ô 3 .5 8  and from  
i n  162a a t  Ô 3 .6 2 .
H2 N .CN R CO.Cl
H2 N XN
r I / ' ’ \ i \ r ^ \ i \ jH C O . R ^
(1 8 5 )
The p o s i t i o n s  o f  th e  NH a b s o r p t io n s  i n  th e  p . m . r .  s p e c t r a  o f  a l l  th e  
p y r a z o lo p y r im id in o n e s  ( l 8 5 )  p re p a re d  from  1 - a l k y l ,  d r  1 - a r y l ,  3 , 5 - d ia m in o -  
p y r a z o l e - 4 - c a r b o n i t r i l e s  and a c id  c h l o r i d e s  c o n f i rm e d  t h a t  th e y  were 
a ls o  th e  2 - a l k y l  is o m e rs .
I t  has been m en t io n e d  t h a t  2 - a l k y l  is o m e rs  were h e r b i c i d a l ,  whereas
1 - a l k y l  is o m e rs  were n o t .  I t  i s  i n t e r e s t i n g  t h a t  t h e  H- compound, 170a, 
w h ich  was n o t  h e r b i c i d a l ,  a ls o  appea red  t o  e x i s t  as th e  1-H ta u to m e r :  
and re s o n a te d  a t  6 5 .2 5  and Ô 1 1 .2 5 ,  r e s p e c t i v e l y .
H2
CMe^
( I7 0 a )
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The 1 -m e th y l  is o m e r ,  162, was more a c i d i c  th a n  th e  2 - m e th y l  is o m e r ,
161 -  t h e i r  were 1 0 .5  and 1 2 .3 ,  r e s p e c t i v e l y .  T h is  was p resum ab ly
because a n e g a t i v e  ch a rg e  c o u ld  be more e f f e c t i v e l y  accommodated by
162 th ro u g h  resonance  d i s t r i b u t i o n  th a n  by 161:
0 n 0"
HgN
NH OH
m e .
(1 6 1 )
HgN
<e
HgN
N
f i e ' C f l e ^
HgN
TM H2 N V
Me N N CM( Me CMe.
HgN
Me ^  r ' ‘" ^ x N ' ^ \ : M
Me
(1 6 2 )
0
HgNx
-  N
I
Me
II ^
CMe
Me /N
I
CMe.
CMe.
C o n c lu s iv e  p r o o f  o f  th e  c o m p le te  s t r u c t u r e  o f  3 - a m i n o - 6 - ( l , 1 - d i m e t h y l -  
e t h y l ) - 2 - m e t h y l - 5 H ^ p y r a z o l o - ( 3 , 4 - d j - p y r i m i d i n - 4 - o n e  ( I 6 I )  was g iv e n  by 
X - ra y  c r y s t a l l o g r a p h y ^ ^ :
HgN
M
H
CMe.ne ^
(1 6 1 )
Bond le n g t h s  and a n g le s  a re  l i s t e d  a t  th e  end o f  C h a p te r  IX .
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6 ~ T r i f l u o r o m e t h y l  Compounds 
CN
CF3 CQ2 H
(1 3 5 )
Me
(144 )
JH HNOg/HgSO^7
Me
(1 8 6 )
Fe /H C l
(187 )
I
3 - A m in o - 1 - m e t h y l - 6 - t r i f l u o r o m e t h y l - 5 H ^ p y r a z o lo - ( 3 , 4 - d j - p y r im id i n - 4 - o n e  
( 1 4 5 ) was p re p a re d  by n i t r a t i o n  o f  1 - m e t h y l - 6 - t r i f l u o r o m e t h y l - 5 H ^  
p y r a z o l o - ( 3 , 4 - y ) - p y r i m i d i n - 4 - o n e ^ ^  ( I 8 6 ) and r e d u c t i o n  o f  th e  p r o d u c t
( l 8 7 ) .  I t  was v e ry  s i m i l a r  t o  t h e  compound (1 4 4 )  p re p a re d  fro m  3 , 5 - d ia m in o -
1 - m e t h y l p y r a z o l e - c a r b o n i t r i l e  (1 3 5 )  and t r i f l u o r a c e t i c  a c id ,  b u t  t h e r e  
were enough d i f f e r e n c e s  i n  t h e  i . r .  s p e c t r a  o f  th e  two to  c o n f i r m  t h a t  
th e y  had d i f f e r e n t  s t r u c t u r e s .  O th e r  s p e c t r o s c o p ic  c o m p a r iso n s  were n o t  
e a s i l y  p o s s ib le  because o f  th e  low  s o l u b i l i t i e s  o f  th e  compounds.
The most c o n v in c in g  e v id e n c e  t h a t  th e  compounds were d i s s i m i l a r  came 
from  t h e i r  h e r b i c i d a l  a c t i v i t i e s .  W h i le  144 was v e ry  a c t i v e ,  145 showed 
h a r d ly  any a c t i v i t y .
However, t h e r e  was s t i l l  a d i f f i c u l t y  i n  a c c e p t in g  t h a t  144 was th e
2 -m e th y l  is o m e r .  O th e r  3 - a m in o - 2 - m e th y lp y r a z o lo p y r im id in o n e s  showed 
v a r y in g  d eg rees  o f  h e r b i c i d a l  a c t i v i t y  and a good c o r r e l a t i o n  had been 
fo u n d  between t h a t  a c t i v i t y  and e f f e c t i v e n e s s  as an i n h i b i t o r  o f  th e  
H i l l  r e a c t i o n .  144 appeared  to  be an e x c e p t io n  to  th e  r u l e  -  i t  was a 
good h e r b i c i d e  b u t  a p o o r  i n h i b i t o r  i n  th e  H i l l  t e s t .
The H i l l  t e s t  i s  n o r m a l ly  c a r r i e d  o u t  i n  w a te r  a t  pH 7 . 4 .  M ost o f  th e
a c t i v e  p y r a z o lo p y r im id in o n e s  were 6 - t - b u t y l ,  o r  6 - p r o p y l ,  d e r i v a t i v e s .
As t h e i r  pK v a lu e s  were a b o u t  12, o r  m ore, th e y  w ou ld  be p r e s e n t  a lm o s t  
e x c l u s i v e l y  i n  t h e i r  n o n - i o n i c  fo rm  a t  pH 7 . 4 .  The p re s e n c e  o f  th e
6 - t r i f l u o r o m e t h y l  g roup i n  144 made i t  more a c i d i c  th a n  o t h e r  compounds 
i n  th e  s e r i e s  and i t s  pK was 6 .8  i n  w a te r .  A t  pH 7 . 4 ,  a s i g n i f i c a n t
p r o p o r t i o n  o f  i t  w ou ld  be p re s e n t  as th e  a n io n .
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Suppose t h a t  a b s o r p t io n  o f  th e  a c t i v e  compound i n t o  th e  c h lo r o p la s t s  
used f o r  t h e  t e s t  depended upon i t s  p a r t i t i o n  r a t i o  between l i p i d s  and 
th e  aqueous su sp e n s io n  medium: th e  n o n - i b n i c  fo rm  w ou ld  be absorbed  i n  
p r e fe r e n c e  to  th e  i o n i c  fo rm .  Suppose a ls o  t h a t  th e  amount o f  compound • 
i n s i d e  th e  c h l o r o p l a s t s  a t  e q u i l i b r i u m  was s m a l l ,  r e l a t i v e  t o  t h a t  
r e m a in in g  i n  th e  aqueous medium: th e  s m a l l  amount abso rbed  w o u ld  have 
l i t t l e  e f f e c t  on th e  d i s s o c i a t i o n  e q u i l i b r i u m .  Thus th e  c o n c e n t r a t i o n  
o f  a c t i v e  compound i n s i d e  th e  c h l o r o p l a s t s  w ou ld  depend on th e  c o n c e n t r a t io n  
o f  n o n - i o n i c  compound i n  th e  aqueous medium, r a t h e r  th a n  on th e  t o t a l  
c o n c e n t r a t i o n  o f  b o th  n o n - i o n i c  and i o n i c  fo rm s .
T h is  h y p o th e s is  was t e s te d  by d e te r m in in g  th e  H i l l  r e a c t i o n  i n h i b i t i o n  
p roduced  by 144 a t  pH 6 and com p a r in g  i t  w i t h  a c a l c u l a t e d  v a lu e :
[ hx ]
-  where HX and X a re  th e  n o n - i o n i c  and i o n i c  fo rm s  o f  th e  
compound.
I f  th e  t o t a l  c o n c e n t r a t io n  o f  a c t i v e  compound i s  C:
c = [ hx ]  + [x ‘ ]
[X - ]  = C -  [HX]
S u b s t i t u t i n g  i h  e q u a t io n  ( l ) :
[H+] (C -  [ hx] )Ka
[HX]
. ’ - { hx]  = ,   (2)
K . + [H + ]
Most compounds i n  th e  s e r i e s  a re  weak a c id s :  K i s  s m a l l  compared w i t h
I ^
[H ] ,  so [ n x ]  C and no v a r i a t i o n  o f  a c t i v i t y  w i t h  pH i s  d e t e c t a b le .  
In  th e  case o f  144, i t s  pK i s  c lo s e  to  th e  pH o f  th e  medium used f o r  
th e  t e s t :
pK = 6 . 8  
a
-7. . K = 1 .5 8 5  X 10a
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a t  pH 7 . 4 :  [H + ]  = 3.981 x 10“ ® 
a t  pH 6 : [H + ]  = 1 x 10” ^
I f  [ h x ]  a t  pH 6 and pH 7 .4  a re  re p re s e n te d  by [H X ]^  and [H X ]^  ^ r e s ­
p e c t i v e l y ,  th e n  u s in g  e q u a t io n  (2 )  g i v e s :
[H X ]^  1 X 10“ ^ ( 1 .5 8 5  X ICT^ + 3 .981 x 10"®)
■ X
[H X ]^  ^  ( l  X 10“ ^ + 1 .585  X IC T ^ )  3 .981 x 10 ®
%  43
Hence th e  a c t i v i t y  o f  144 a t  pH 6 s h o u ld  be 43 t im e s  t h a t  a t  pH 7 . 4 .
The a c t i v i t y  o f  compounds i s  u s u a l l y  quo ted  as an 1 ^ ^ .  T ha t i s  th e  
c o n c e n t r a t i o n  o f  th e  compound w h ic h  p ro d u ce s  50^ i n h i b i t i o n  o f  th e  H i l l  
r e a c t i o n .  F o r  p r a c t i c a l  re a s o n s ,  th e  a c t i v i t i e s  o f  weak i n h i b i t o r s  
a re  measured and q u o ted  d i f f e r e n t l y ,  as th e  p e rc e n ta g e  i n h i b i t i o n  p ro ­
duced by a 100 |iM c o n c e n t r a t io n  o f  th e  compound.
The measured a c t i v i t y  o f  144 a t  pH 7 .4  was 30^ a t  100 pM:
i . e .  I^Q = wn
30
({% 157 (IM)
From th e  f i g u r e  d e r iv e d  above i t  can be p r e d i c t e d  t h a t  a t  pH 6 ,
I  ^  50 X 100
bU
30 X 43 
• ^  3 .9  liM
The measured v a lu e  o f  1^^ a t  pH 6 was 6 .9  j iM .
T a k in g  i n t o  a c c o u n t  th e  l i m i t s  o f  e x p e r im e n ta l  a c c u ra c y ,  and th e  te n d e n cy
f o r  some d e v i a t i o n  fro m  l i n e a r i t y  i n  th e  r e l a t i o n s h i p  between a c t i v i t y
and c o n c e n t r a t i o n  o v e r  w ide  ra n g e s  o f  c o n c e n t r a t i o n ,  th e s e  f i g u r e s  a re
i n  good ag reem en t.  I n  a d d i t i o n ,  th e  obse rve d  w id e  v a r i a t i o n  o f  1^^ w i t h
pH may e x p la in  th e  d is c r e p a n c y  between th e  low  v a lu e  o f  I  d e te rm in e d5U
a t  th e  u s u a l  pH, 7 . 4 ,  and th e  h ig h  h e r b i c i d a l  a c t i v i t y  o f  144.
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I t  was co n c lu d e d  t h a t  144 was th e  2 - m e th y l  is o m e r  p r e d i c t e d  on c h e m ic a l  
g ro u n d s ,  by a n a lo g y  w i t h  p y r a z o lo p y r im id in o n e s  p re p a re d  from  3 , 5 - d ia m in o -  
l - m e t h y l p y r a z o l e - 4 - c a r b o n i t r i l e  and a c id  c h l o r i d e s ,  and from  com pa r ison  
w i t h  145, The r e a c t i o n s o f  o t h e r  1 - a l k y l d i a m i n o p y r a z o l e c a r b o n i t r i l e s  w i t h  
t r i f l u o r a c e t i c  a c id  were assumed a ls o  to  g iv e  2 - a l k y lp y r a z o lo p y r im id in o n e ô .
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IX .  R e s u l t s  o f  S p e c t ro s c o p y *
S a l t s  R e la te d  t o  T r ic y a n o m e th a n id e s
49
T r o f im e n k o , L i t t l e , a n d  Mower r e p o r t e d  t h a t  th e  CN g ro u p s  o f  t r i c y a n o -
_1
m e th a n id e s  abso rbed  s t r o n g l y  i n  th e  i . r .  a t  2180 cm , and a ls o  p o in te d
-1o u t  a c h a r a c t e r i s t i c  d o u b le t  a t  1238 and 1245 cm . S u b s t i t u t e d  ammonium
+
t r ic y a n o m e th a n id e s  gave N-H a b s o r p t io n s  i n  th e  range  2500-3500 cm ,
-1w i t h  a b s o r p t io n s  a lw a ys  p re s e n t  be low  3000 cm . These f e a t u r e s  i n  t h e i r  
s p e c t r a  were u s e f u l  i n  d i s t i n g u i s h i n g  th e  s a l t s  f rom  d e r iv e d  d ia m in o -  
m e t h y le n e m a lo n o n i t r i l e s .
The i . r .  spec trum  o f  th e  p o ta s s iu m  s a l t  o f  d ic y a n o a c e ta m id e  was a ls o  
d e s c r ib e d  by T ro f im e n k o ,  L i t t l e , a n d  Mower. They d id  n o t  s p e c i f y  th e  
c o n d i t i o n s  unde r w h ich  th e  spec trum  was d e te rm in e d ,  and some d i f f e r e n c e s
were n o te d  f o r  th e  s o l i d  s a l t  i n  a KCl d i s c .  A peak w h ich  th e y  r e p o r t e d
-1  -1a t  3550 cm was a b s e n t ,  and r e p la c e d  by one a t  3480 cm . They r e p o r t e d
-1f o u r  peaks between 1400 and 1700 cm , b u t  o n ly  t h r e e  were obse rve d  i n
th e  KCl d i s c  s p e c t ru m ,  a t  1440 cm \  1590 cm  ^ and 1665 cm ^ . The d o u b le t
■ • ■ T
CN a b s o r p t io n  a t  2190 and 2220 cm was u s e f u l  i n  d i s t i n g u i s h i n g  s a l t s  
o f  d ic y a n o a c e ta m id e  from  d e r iv e d  3 , 3 -d ia m in o -2 -c y a n o p ro p e n a m id e s ,  w h ich  
gave a s i n g l e t .
The i . r .  spec trum  o f  N -p h e n y ld ic y a n o a c e ta m id e  was r e p o r t e d  by Stamm and 
F U h r l i n g ^ ^ .  T here  were two CN peaks a t  2200 and 2230 cm ^ . The CN 
a b s o r p t io n s  o f  th e  t r i e t h y l a m i n e  s a l t  o f  N -p h e n y ld ic y a n o a c e ta m id e  were 
s h i f t e d  to  2175 and 2200 cm , p r o v i d i n g  e v id e n c e  to  s u p p o r t  th e  
a ssu m p t io n  t h a t  t h e  CN g roups  i n  s a l t s  o f  t h i s  k in d  c o n t r i b u t e  t o  th e  
s t a b i l i s a t i o n  o f  th e  n e g a t i v e  cha rge  by d e l o c a l i s a t i o n :  reso n a n ce  fo rm s  
i n v o l v i n g  =C=N w i l l  weaken th e  CN bond compared w i t h  C=N and le a d  to  a 
s h i f t  t o  lo w e r  f re q u e n c y  o f  i t s  i . r .  a b s o r p t io n .
S a l t s  o f  N -m e th y ld ic y a n o a c e ta m id e  gave a s h a rp ,  s t r o n g  CN peak a t
—'I —^
2200 cm , t o g e th e r  w i t h  a s l i g h t l y  w eake r ,  b ro a d e r  one a t  2165 cm
* N o te s :  1) I . r .  s p e c t r a  were ru n  on s o l i d  sam ples  i n  KCl d i s c s  and
p . m . r .  s p e c t r a  on s o l u t i o n s  i n  dm so-d^ , u n le s s  o th e r w is e  
s t a t e d .
2) S t r u c t u r e s  i n  t h i s  c h a p te r  a re  numbered c o n s e c u t i v e l y  f o r  
co n v e n ie n c e ,  even i f  th e y  appea r i n  o t h e r  c h a p te r s  w i t h  
. d i f f e r e n t  numbers.
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The p o ta s s iu m  s a l t  o f  e t h y l  d ic y a n o a c e ta te  gave s h a rp ,  s t r o n g  CN ■
—1 'a b s o r p t io n s  a t  2 1 8 5 ,and 2215 cm , and th e r e  were a d d i t i o n a l ,  s h a rp ,
-1
weak peaks a t  2100 and 2240 cm . The a n io n  p r o b a b ly  d id  n o t  e x i s t
e x c l u s i v e l y  i n  th e  e n o l  fo rm  ( i d ) ,  as t h e r e  were no a b s o r p t io n s  between 
-1  ■
1500 and 1600 cm , where th e  C=C bond m ig h t  be exp e c te d  to  a b s o rb .
Even so , th e  e n o l i c  mesomer ( i d )  must c o n t r i b u t e  s i g n i f i c a n t l y  t o  th e  
g round  s t a t e  o f  th e  m o le c u le  s in c e  th e  c a r b o n y l  a b s o r p t io n  was a t  
u n u s u a l l y  low  f re q u e n c y  f o r  an e s t e r  -  1640 cm .
\
C  NCx N C \^  N C \^  y O
\ - C D  E t  — -> C— CO E t  ^  " C - C D  E t 4 ^ - ) -  , C=^C
N C /  , C ^  N C /  M c /  ^ O E t
_ /
( l a )  ( l b )  ( l c )  ( i d )
The e n o l i c  fo rm  may make a much l a r g e r  c o n t r i b u t i o n  i n  t h e  case o f  th e
r e l a t e d  p o ta s s iu m  s a l t  o f  e t h y l  d i c y a n o t h i o l a c e t a t e :  t h e r e  were no
— *1 .
a b s o r p t io n s  i n  i t s  spec trum  between 1600 and 1750 cm b u t  t h e r e  was a 
s t r o n g ,  b road  peak a t  1570 cm . The CN a b s o r p t io n s  o f  t h i s  s a l t  were 
a t  2165 and 2205 cm
The sodium s a l t  o f  n i t r q s o m a l o n o n i t r i l e  gave a s t r o n g  CN a b s o r p t i o n ,  
w h ich  was s p l i t  i n t o  a f i n e  d o u b le t ,  a t  2230 cm ^ . There  was an a b s o r p t io n  
o f  medium i n t e n s i t y  a t  1670 cm  ^ and s t r o n g  a b s o r p t io n s  a t  1330, 1270 
and 1235 cm
D ia m in o m e th y le n e m a lo n o n i t r i l e s
yC N  ljJMe2yCN NHMeyCN NHg ^ fN
A rN H .C = C ^  PhNH.C=C P h N H .C = c (^  P h N . ( l= C ^
'CN CN ^C N  . Me CN
(2 )  (3 )  ( 4 )  (5 )
5
B a ld w in  d is c u s s e d  th e  e v id e n c e  t h a t  e n a m i n o n i t r i l e s  g e n e r a l l y  e x i s t  i n
th e  e n a m in o - ,  r a t h e r  th a n  th e  im i n o - ,  fo rm .  He p o in te d  o u t  t h a t  th e y
showed d o u b le t  a b s o r p t io n s  i n  th e  i . r .  w h ich  c o u ld  be a s s ig n e d  to  NH^
g ro u p s ,  and c o n s id e re d  th e  f r e q u e n c y  a t  w h ich  t h e i r  CN g roups  abso rb e d
29
p a r t i c u l a r l y  s i g n i f i c a n t .  K i t s o n  and G r i f f i t h s  had r e p o r t e d  t h a t
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, —1
n o n -c o n ju g a te d  Cl\l abso rbed  a t  2250 ± 10 cm , w h i l e  CN c o n ju g a te d  to  a
d o u b le  bond, o r  an a r o m a t ic  r i n g ,  abso rbed  a t  2225 ± 7  cm \  The CN
g roups  o f  th e  e n a m i n o n i t r i l e s  w h ich  B a ld w in  c o n s id e r e d ,  abso rbed  a t
-1f r e q u e n c ie s  17-38  cm lo w e r  th a n  th e  lo w e s t  r e p o r t e d  by K i t s o n  and 
G r i f f i t h s .  He sug g e s te d  t h a t  t h i s  s h i f t  i n  f r e q u e n c y  i n d i c a t e d  th e  
c o n t r i b u t i o n  o f  resonance  fo rm s  6b and 6c t o  th e  ground s t a t e s  o f  
e n a m i n o n i t r i l e  m o le c u le s .  Such fo rm s  c a n n o t  e x i s t  i n  th e  im in o  
ta u to m e rs  ( 7 ) .
+ _ + _
H^N — C = C — C ^ N  4r— > H ^ N -C  - C = C — N <-------> H ^ N -C  — C = C = N
2 I I 2 I I 2 I I
(6 a )  (6 b )  ( 6 c )
H N = C - C - C : = NT 2 I I
H N =C — C— C = N  (6 d )
(7 )  '
I n t e r p r e t a t i o n  o f  th e  s p e c t r a  o f  th e  d ia m in o m e th y le n e m a lo n o n i t r i l e s  i n
“ 1th e  r e g io n  from  3000-3500 cm d id  n o t  p r o v id e  v e ry  r e l i a b l e  e v id e n c e  a b o u t  
NH and NH^ g ro u p s ,  because th e  s p e c t r a  were d e te rm in e d  f o r  s o l i d s :  
th e  compounds were n o t  s o lu b le  i n  s o lv e n t s  s u i t a b l e  f o r  i . r .  s p e c t r o s c o p y .  
However, th e  s p e c t r a  o b ta in e d  were as e xp e c te d  f o r  e n e d ia m in e s  l i k e  2 - 5 .
3 and 4 gave one peak i n  th e  r e g io n  a t  3320 cm . I n  th e  case o f  3 , th e  
peak c o u ld  o n ly  be due to  NH and so i t s  p re se n ce  r u le d  o u t  th e  im in o  
fo rm  f o r  t h i s  compound, i n  w h ich  t h e r e  w ou ld  be no NH. 5 gave two
-1
p e aks , c o n s i s t e n t  w i t h  th e  p re se n ce  o f  an NH g ro u p ,  a t  3250 and 3400 cm .
A l l  th e  o t h e r  d ia m in o m e th y le n e m a lo n o n i t r i l e s  (2 )  gave two peaks  w h ich
c o u ld  be a s s ig n e d  t o  NH^ -  th e  up p e r  ORG o f t e n  as h ig h  as 3470 cm . I n
-1
a d d i t i o n ,  a t h i r d  peak was o f t e n  p r e s e n t  between 3250 and 3350 cm , 
w h ich  may have been a b s o r p t io n  by th e  PhNH i n  some ca s e s ,  and e v id e n c e  o f  
H- b o n d in g  i n  o t h e r s .
The CN a b s o r p t io n s  o f  th e  d ia m in o m e th y le n e m a lo n o n i t r i l e s  were p a r t i ­
c u l a r l y  i n t e r e s t i n g .  The compounds gave d o u b le t s ,  w i t h  a s p a c in g  o f  
2 0 -30  cm a t  2180-2200 cm  ^ and 2200-2225 cm ^ . The lo w e r  f r e q u e n c y  
a b s o r p t io n  p r o v id e s  s t r o n g  e v id e n c e ,  a c c o rd in g  to  B a ld w in ' s  a rg u m e n t ,  
t h a t  th e  compounds e x i s t  i n  th e  enamino fo rm .  .
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F o r m a l l y ,  o n ly  one CN group  a t  a t im e  can be in v o l v e d  i n  re so n a n ce s  such 
as th o s e  re p r e s e n te d  i n  6b and 6 c ,  so i t  i s  n o t  s u r p r i s i n g  t h a t  a second 
a b s o r p t io n  i s  seen, a t  h i g h e r  f r e q u e n c y ,  f rom  th e  o t h e r  CN g ro u p .  T h is  
a b s o r p t io n  i s  a ls o  a t  a lo w e r  f re q u e n c y  th a n  w ou ld  be e xp e c te d  f o r  a 
n o n -c o n ju g a te d  CN, b u t  t h i s  i s  because th e  second CN i s  a lw a ys  c o n ju g a te d  
i r r e s p e c t i v e  o f  th e  mesomerism;
y
y "  +  y  +  / C N
H „N — C = C  * - — > H „ N = C - C  4r- » H„N = C — C.
(8 a )  (8 b )  (8 c )
H ,N = C - C ^  i ' ©
(8 d )
1A l l e n s t e i n  i d e n t i f i e d  NH^ d e fo r m a t io n  a b s o r p t io n s  f o r  s e v e r a l  d ia m in o ­
m e t h y le n e m a lo n o n i t r i l e s  (2  and 5) i n  th e  r e g io n  1636-60  cm \  and C=C 
a b s o r p t io n s  i n  th e  r e g io n  1546 -1572 . These a re  n o t  v e ry  r e l i a b l e  a b s o rp ­
t i o n s  t o  use i n  th e  s tu d y  o f  an i n d i v i d u a l  compound i n  th e  s e r i e s ,
because o f  p o s s ib le  c o n fu s io n  w i t h  a b s o r p t io n s  by th e  a r o m a t ic  r i n g ,
-1
b u t  a l l  th e  compounds have shown a b s o r p t io n s  a t  1635-70  cm and 1560-80 
cm ^ , even i f  th e y  d id  n o t  c o n ta in  an a r o m a t ic  r i n g  ( e . g .  1 0 ) .
y C N  NH^ y C N
■ ^ y \ ^ N H . C = C
I II \ ^CN
Cl '
(9 )
The p . m . r .  s p e c t r a  o f  th e  d ia m in o m e t h y le n e m a lo n o n i t r i l e s , 2 , showed two 
peaks due to  exchang eab le  p r o to n s ,  w i t h  i n t e g r a l s  c o r re s p o n d in g  to  NH 
and NH^. The s i n g l e  p r o to n  re s o n a te d  a t  a b o u t  6 9 . 4 ,  b u t  th e  NH^ peak 
was u s u a l l y  d i f f i c u l t  t o  i d e n t i f y  because i t  appea red  i n  t h e  same re g io n
CN
( 10)
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as th o s e  due to  a r o m a t ic  r i n g  p r o to n s .  One compound f o r  w h ic h  b o th  
peaks c o u ld  be seen c l e a r l y  was th e  4 - c h l o r o a n i l i n e  d e r i v a t i v e ,  9 .
The NH re s o n a te d  a t  Ô 9 .4 3 ,  and th e  NH^ a t  6 7 . 5 .  T here  was one peak 
due to  two e x chang eab le  p r o to n s  i n  th e  p . m . r .  spec trum  o f  10, a t  
6 7 . 5 .  Thus th e  p . m . r .  s p e c t r a  c o n f i rm e d  t h a t  th e  d ia m in o m e th y le n e ­
m a l o n o n i t r i l e s  e x i s t e d  as e n e d ia m in e s ,  and n o t  as a m id in e s .
3 , 3 -D ia m in o -2 -c y a n o p ro p e n a m id e s  
BJ-/'ArNH. C = C CN NH_ XNNH.C=C
'^CONHR - ,  ij CONH^
( l 1 a :  R = H, Me, E t  o r  Ph)
The i . r .  s p e c t r a  o f  th e  p ro p e n a m id e s ,  11a, p r o v id e d  l i t t l e  e v id e n c e  to  
c o n f i r m  t h a t  th e y  e x i s t e d  as ened ia m in e  ta u to m e rs ,  because a b s o r p t io n s  
i n  a l l  t h e  r e g io n s  o f  i n t e r e s t  were c o m p l ic a te d  by am ide a b s o r p t io n s .
T h e i r  p . m . r .  s p e c t r a  were h a r d l y  more h e l p f u l  s in c e  th e  NH^ and amide
p r o to n s  re s o n a te d  a t  a b o u t  th e  same f r e q u e n c ie s .
The i . r .  s p e c t r a  o f  th e  s o l i d s  were f u r t h e r  c o m p l ic a te d  i n  some cases
by th e  e x is t e n c e  o f  more th a n  one c r y s t a l l i n e  fo rm ,  b u t  th e  compounds
were i n s o l u b l e  i n  th e  s o lv e n t s  most s u i t a b l e  f o r .  i . r .  s p e c t r o s c o p y .
Fo r exam ple , th e  i . r .  spec trum  o f  th e  d i c h lo r o p h e n y l  d e r i v a t i v e ,  12,
r e c r y s t a l l i s e d  from  2 - m e th o x y e th a n o l ,  showed peaks i n  t h e  r e g io n s  o f  i n t e r e s t
-1
a t  3510, 3400, 3250, 2200, 1650, 1580 and 1550 cm . A sam ple r e p r e c i -
p i t a t e d  from  2 -m e th o x y e th a n o l  by th e  a d d i t i o n  o f  w a te r  gave peaks a t
3450, 3340, 3250, 2195 and 1650 cm , and a b ro a d ,  s t r o n g  peak fro m  
-11540 to  1600 cm . Both  sam ples a ls o  had b road  a b s o r p t io n s  f ro m  2900-3250 
-1  ■cm . The s p e c t r a  o f  th e  two sam ples i n  d im e th y ls u lp h o x id e  were i d e n t i c a l  
b u t  n o t  v e ry  i n f o r m a t i v e  because o f  s o lv e n t  a b s o r p t io n s .
The CN g ro u p s  o f  a l l  th e  p ropenam ides  gave sha rp  s i n g l e t s  i n  t h e i r
-1i . r .  s p e c t r a  a t  2180-2190 cm , e x c e p t  th e  CN o f  one c r y s t a l l i n e  fo rm  
o f  th e  d i c h lo r o p h e n y l  d e r i v a t i v e  m e n t io n e d  above , w h ic h  abso rbed  a t  
2200 cm ^ . Even t h i s  e v id e n c e  o f  an e n a m i n o n i t r i l e  s t r u c t u r e  le a v e s  
room f o r  a m b ig u i t y  -  th e  compounds c o u ld , be i n  th e  t a u to m e r i c  fo rm  11b 
and resonance  between th e  CN and th e  lo n e  p a i r  o f  a n i t r o g e n  atom w ou ld  
s t i l l  be p o s s i b l e ;
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r 2  f "  f 2  f  ^
:C C = C  <:----------- 5^  A r l \ l = C ~ C  —  C
+
IMHR
Arl\l
^ O H  \ o H
(1 1 b )
l \ IH .C = C
\
-1The p re se n c e  o f  b road  a b s o r p t io n s  between 2900 and 3250 cm i n  th e  
s p e c t r a  o f  many o f  th e  p ropena m ides  i n d i c a t e s  hyd rogen  b o n d in g ,  w h ich  
c o u ld  be i n t r a m o l e c u l a r ,  as i n  11c f o r  exam ple :
NHR
' CDNHR
H2 I
Ar
( l i e )  ( I 3 a :  R = H
13b: R = Me)
Three  peaks w ou ld  be e xp e c te d  i n  th e  p . m . r .  s p e c t r a  o f  th e  p ropena m ides
i n  fo rm s  1 Ta o r  11c , f o r  p r o to n s  a t ta c h e d  t o  n i t r o g e n .  I n  t h e  case o f
th e  3 - n i t r o p h e n y l  d e r i v a t i v e s  th e  NH a b s o r p t io n s  were c l e a r  o f  th e
Ba b s o r p t io n s  due t o  a r o m a t ic  p r o to n s  b u t  th e  NH p r o to n s  r e s o n a te d  a t  th e
2
same f re q u e n c y  as th e  amide p r o to n s :  a s i n g l e  p r o to n  re s o n a n c e  a t  Ô 9 .3
Ai n  13a, and Ô 9 .2  i n  13b, was a s s ig n e d . t o  th e  Ar NH p r o t o n ;  t h e
i n t e g r a l  o f  a peak a t  6 6 .5  i n  th e  spec trum  o f  13a c o r re s p o n d e d  t o  f o u r
p r o to n s  and was a s s ig n e d  to  t h e  enamino and amide NH^ g ro u p s ;  th e
i n t e g r a l  o f  a peak a t  Ô 6 .9  i n  th e  spec trum  o f  13b co r re s p o n d e d  t o  t h r e e
Bp r o to n s  and was a s s ig n e d  t o  th e  NH_ and amide NH g ro u p s .
The ened ia m in e  s t r u c t u r e s  were a s s ig n e d  to  th e  p ropena m ides  ( l i a )  i n  
s p i t e  o f  th e  in a d e q u a cy  o f  th e  e v id e n c e  d e s c r ib e d  above , because i t  seemed 
th e  most l i k e l y  one by a n a lo g y  w i t h  th e  r e l a t e d  d ic y a n o  compounds (2 )  
and th e r e  was, a t  l e a s t ,  no c o n t r a d i c t o r y  e v id e n c e .
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3 , 3 -D ia m in o -2 -c y a n o p ro p e n o a te s  and p r o p e n o t h io la t e s
NHg y C N  
Arl\ lH .C=C
\ e 0 2 E t
(1 4 )
NH2 
NH.C=C
\ COgEt
(1 5 )
NH- ,CN
\
( 1 6 )
y C N  
l \ I .C = C ^
Me CO^Et
(1 7 )
CsC l
C l
(1 8 )
NHMeyCN
CO^Et
The NH a b s p r p t ie n s  i n  th e  i . r .  s p e c t r a  o f  th e  e t h y l  d ic y a n o p ro p e n o a te s  
( 1 4 ) were v e ry  l i k e  th o s e  i n  th e  s p e c t r a  o f  th e  d ia m in o m e th y le n e m a lo n o ­
n i t r i l e s .  F o r  exam p le , 15 gave th r e e  peaks a t  3220, 3300 and 3450 cm
-116 gave two peaks  a t  3200 and 3350 cm
-1
-13380 cm , and 18 gave one peak a t  3250 cm
, 17 gave two peaks a t  3200 and 
-1
The CN g roups  o f  th e  p ro p e n o a te s  abso rbed  a t  2200-2205 cm . The re
were no t y p i c a l  e s t e r  c a r b o n y l  a b s o r p t io n s ,  b u t  two peaks were p r e s e n t
i n  a l l  th e  s p e c t r a  a t  1620-40 cm  ^ and 1660-75  cm Assuming t h a t
—1 •th o s e  a t  1620-40  cm were due t o  NH d e fo r m a t io n  a b s o r p t i o n ,  th o s e  a t  
-11660-75  cm were p ro b a b ly  CO a b s o r p t io n s  s h i f t e d  t o  lo w  f r e q u e n c y  
because o f  resonance  e f f e c t s .  The p o s i t i o n s  o f  th e  CN and CO peaks 
s u g g e s t  s i g n i f i c a n t  c o n t r i b u t i o n s  o f  reso n a n ce  fo rm s  such as I4 a  and 
14b t o  th e  g round s t a t e s  o f  th e  m o le c u le s :
+
ArNH
NH. ,CN
/
ArNH-=C— C 0 
\ r
( I 4 a ) OEt (1 4 b ) lE t
The NHg peak i n  th e  p . m . r .  spec trum  o f  15 was b road  and c o in c id e d  w i t h  
a r o m a t ic  r i n g  p r o to n  a b s o r p t io n s  a t  Ô 7 . 5 .  The NH peak was a t  Ô 9 . 6 .  
The NHg resonance  o f  17 was c l e a r  o f  th e  a r o m a t ic  p r o to n  re s o n a n c e s ,  
b e in g  a t  Ô 8 . 5 .  The two s in g l e  NH re so n a n ce s  i n  th e  p . m . r .  sp e c tru m  o f  
18 were a t  6 8 .7 5  and 6 9 .1 5 .  The p . m . r .  s p e c t r a  were th u s  c o n s i s t e n t  
w i t h  th e  e n ed ia m in e  s t r u c t u r e s  shown.
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A rN H .C -= [/\
^COSEt
(1 9 )
NH .CN
COSEt
( 20 )
The s p e c t r a  o f  th e  d ia m in o c y a n o p r o p e n o th io la te s  19, were v e ry  s i m i l a r  
t o  th o s e  o f  t h e i r  oxygen a n a lo g u e s  ( 1 4 ) ,  show ing  t h a t  t h e y ,  t o o ,  e x i s t e d
as e n e d ia m in e s .  F o r  exam p le , th e  NH and NH g roups  o f  20 abso rbed  i n
— 1 -1th e  i . r .  a t  3240, 3320 and 2400 cm , a peak a t  1640 cm was t e n t a t i v e l y
_1
a s s ig n e d  t o  NH„ d e fo r m a t io n  a b s o r p t io n  and one a t  1670 cm to  CO
-1a b s o r p t i o n ,  and CN a b s o r p t io n  was a t  2200 cm . The p . m . r .  sp e c tru m  o f
20 showed re so n a n c e s  f o r  NH a t  Ô 7 .8 5  and NH a t  6 9 .8 5 .2
3 - A m i n o - 3 - ( a r y l im in o ) - 2 - o x im i n o o r o o a n o n i t r i l e s
yHg y C N  
N =C  — C
\ NON
(2 1 a )
CN
2 /
(2 1 b )
NC
H2 N
(2 1 c )
NH^ yC N 
N— C — C
%
NOCONMe,
NHCONMe
HN. C— I
NO
NH^ CN
NOH
( 22) (2 3 )
S t r u c t u r e  21a was a s s ig n e d  to  3 - a m in o - 3 - ( 3 - n i t r o p h e n y l i m in o ) - 2 - o x i m i n o -
p r o p a n o n i t r i l e ,  r a t h e r  th a n  21b, l a r g e l y  because o f  s i m i l a r i t i e s  between
i t s  i . r .  spec trum  and t h a t  o f  th e  d im e th y lc a r b a m y l  d e r i v a t i v e ,  22 . The
—1
c a r b o n y l  g roup o f  22 abso rbed  a t  1765 cm , w h ic h  c o r r e l a t e d  w e l l  w i t h
5 5
th e  a b s o r p t io n s  o f  o t h e r  ox ime ca rbam ates  , whereas th e  c a r b o n y l  g roup
o f  a u re a  d e r i v a t i v e ,  such as 23 , w ou ld  be e xp e c te d  t o  a b so rb  a t  much 
6lo w e r  f re q u e n c y  ,
— 84 — ,
-1  * ■The NH^ a b s o r p t io n s o f  22 were a t  3320 and 3460 cm”  , and th o s e  o f  21a
were a t  3350 and 3460 cm ^ . There  were s t r o n g  a b s o r p t io n s  a t  1660 cm ^
-1  ,and 1650 cm i n  th e  s p e c t r a  o f  21 a and 22 , r e s p e c t i v e l y ,  and w eaker ones 
a t  1605 cm  ^ and 1595 cm \  r e s p e c t i v e l y .  These c o u ld  have been C=N^ 
and NHg, d e f o r m a t i o n , a b s o r p t i o n s  b u t  d e f i n i t e ,  u s e f u l  a s s ig n m e n ts  c o u ld  
n o t  be made s in c e  th e  NH and C=C g roups  i n  th e  a l t e r n a t i v e  ta u to m e r ,
21b, and a b s o r p t io n s  by th e  a r o m a t ic  r i n g  c o u ld  a l l  o c c u r  i n  t h i s  
r e g io n .
The CN a b s o r p t io n s  o f  th e s e  compounds were v e ry  weak. T h a t  o f  t h e  n i t r o -
p h e n y l  d e r i v a t i v e ,  21a, was n o t  d e te c te d  a t  a l l ,  b u t  a v e ry  weak
a b s o r p t io n  i n  th e  spec trum  o f  th e  d i c h lo r o p h e n y l  d e r i v a t i v e ,  24 , a t  
-1
2240 cm may have been CN a b s o r p t io n .  I f  i t  was, i t  p r o v id e d  s t r o n g  
e v id e n c e  i n  f a v o u r  o f  th e  o x im in o  ta u to m e r ,  as th e  CN g roups  o f  th e  
d i a m i n o n i t r o s o p r o p e n o n i t r i l e  ta u to m e rs  ( e . g .  21b) w ou ld  be e x p e c te d  to  
a b s o rb  a t  s i m i l a r  f r e q u e n c ie s  t o  th o s e  o f  o t h e r  d i a m in o p r o p e n o n i t r i l e s  
( i . e .  2180-2200 cm” ^ ) .
T he re  were v e ry  b road  a b s o r p t io n s  i n  th e  s p e c t r a  o f  b o th  21a and 24 a t
- 1 - 11800-2100 cm and 2400-2900 cm . These were a s s ig n e d  to  th e  OH group
and th e y  i n d i c a t e  v e ry  s t r o n g  hyd rogen  b o n d in g ,  w h ich  c o u ld  be i n t r a ­
m o le c u la r ,  as i n  21c. T h is  p la c e s  th e  t r u e  s t r u c t u r e  o f  21 somewhere 
between 21a and 21b, b u t  th e  s i m i l a r i t y  o f  21 t o  22 j u s t i f i e s  t h e  r e p r e ­
s e n t a t i o n  i n  21c o f  OH bonded t o  N, r a t h e r  th a n  NH bonded t o  0 .
Thus, th e  most a c c u r a te  r e p r e s e n t a t i o n  o f  21 appea rs  t o  be as t h e  H- 
bonded s t r u c t u r e ,  21c , b u t  i t  i s  c o n v e n ie n t  t o  f o l l o w  th e  u s u a l  c o n v e n t io n  
and r e p r e s e n t  i t  as 21a,
O n ly  one a b s o r p t io n  due to  e xchang eab le  p r o to n s  was d e te c te d  i n  t h e  p . m . r .  
sp e c tru m  o f  21. I t  was a t  6 6 .8 5  and i t s  i n t e g r a l ,  e q u i v a le n t  t o  two 
p r o to n s ,  showed i t  t o  be due to  th e  NH^ p r o t o n s .
B enza ldehyde  m e t h y l - ( l - a m in o - 2 , 2 - d i c v a n o e t h e n y l ) - h y d r a z o n e s
NR1r 2 ,
I /CN 
\ /
C H = N .N .C — C
Me '^C N
(25)
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O nly  a few o f  th e s e  compounds were p re p a re d .  T h e i r  CN g roups  absorbed
— I — 1
i n  th e  i . r .  a t  2190 -5  cm and 2205-2200 cm . The m e th y la m in e  d e r i -
1 2  —1 v a t i v e  (2 5 :  R = H, R = Me) gave NH a b s o r p t io n  a t  3320 cm , and i t s
p . m . r .  spec trum  showed an NH resonance  a t  Ô 8 . 2 .
B e n z im id a z o l in e s
N
(2 6 a )
ONH
(2 7 )
CN
ONH Me
(2 8 )
ArNH
NHg y C N
. u
\
(29)
R = CN, CONHg, CONHMe, 
CONHPh o r  CO^Et
B e n z im id a z o l in e  s t r u c t u r e s  (2 6 a )  were a s s ig n e d  to  th e  c y c l i c  p r o d u c ts  
o f  r e a c t i o n  o f  d ia m in o e th y le n e s  w i t h  o - p h e r y le n e d ia m in e s ,  because o f  
t h e  s i m i l a r i t y  o f  t h e i r  i . r .  s p e c t r a  t o  th o s e  o f  th e  r e l a t e d  a c y c l i c  
compounds, 29 . I n  p a r t i c u l a r ,  t h e  CN a b s o r p t io n  f r e q u e n c ie s  o f  th e  
b e n z im id a z o lo n e  s e r i e s  c l o s e l y  p a r a l l e l e d  th o s e  o f  th e  d ia m in o e th y le n e  
s e r i e s .  H ig h e r  CN a b s o r p t io n  f r e q u e n c ie s  w ou ld  be e x p e c te d  i f  t h e  com­
pounds were b e n z im id a z o le s  ( 2 6 b ) ,  r a t h e r  th a n  b e n z im id a z o lo n e s  ( 2 6 a ) .
The p . m . r .  s p e c t r a  o f  27 and 28 showed them to  e x i s t  as th e  b e n z im id a ­
z o lo n e  ta u to m e rs ,  and p r o v id e d  f u r t h e r  j u s t i f i c a t i o n  f o r  th e  a ss ig n m e n t 
o f  e n ed ia m in e  s t r u c t u r e s  t o  th e  r e l a t e d  a c y c l i c  compounds (2 9 :  R = CONH^
o r  CONHMe). The two p r o to n s ,  H^, i n  27 re s o n a te d  a t  Ô 9 .1 5 ,  and th e  NH_®
2
p r o to n s  a t  Ô 6 . 4 .  These a s s ig n m e n ts  were made by co m p a r is o n  o f  th e
spec trum  w i t h  t h a t  o f  28, whose H^ p r o to n s  a ls o  re s o n a te d  a t  Ô 9 .1 5  and
Bwhose s i n g l e  amide p r o t o n ,  H re s o n a te d  a t  Ô 6 .7 5 .
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Q u in a z o l in o n e s
CN
(3 0 )
CN
NH
32
R = CN, CDNH^, CONHMe, 
CONHPh Q r  CO^Et
y C N
A rN H .C -C
■ \R
(2 9 )
NH„ /CN 
ArN—' C C
^NOH
(3 3 )
The s i m i l a r i t y  o f  th e  i . r .  s p e c t r a  o f  th e  q u in a z o l in o n e s ,  30, t o  th o s e
o f  th e  r e l a t e d  d ia m in o e th y le n e s  (2 9 )  i n d i c a t e d  t h a t  th e y  a ls o  e x i s t e d
-1as e n e d ia m in e s .  The CN a b s o r p t io n s  o c c u r r e d  a t  f r e q u e n c ie s  15 -20  cm 
h ig h e r  th a n  th o s e  o f  th e  c o r re s p o n d in g  d ia m in o e th y le n e s ,  b u t  t h i s  w ou ld  
be e xp e c te d  s in c e  resonance  between lo n e  p a i r s  o f  th e  r i n g  n i t r o g e n  
a tom s and th e  CN g roups  w ou ld  be reduced  by com p e t in g  reso n a n ce  between 
th e  lo n e  p a i r s  and th e  CO g ro u p .
L ik e  th e  r e l a t e d  a c y c l i c  compounds (3 3 )  th e  d e r i v a t i v e  o f  n i t r o s o -
m a l o n o n i t r i l e ,  31, appeared  t o  e x i s t  i n  th e  a l t e r n a t i v e ,  o x im in o .  fo rm .  ■
I t  r e a c te d  w i t h  d im e th y lc a r b a m y l  c h l o r i d e  t o  g iv e  an ox im e c a rb a m a te ,  32,
and th e  i . r .  s p e c t r a  o f  31 and 32 showed many s i m i l a r i t i e s .  The CO
g ro u p  o f  th e  ox im e ca rbam ate  (3 2 )  abso rbed  a t  1780 cm . T h e re  was
e v id e n c e  o f  H b o n d in g  i n  31 , as t h e r e  was a b road  a b s o r p t io n  i n  i t s
-1i . r .  spec trum  fro m  2500 to  2900 cm . T h is  c o u ld  have been i n t r a ­
m o le c u la r ,  as i n  31b o r  31c :
-CN
CN
0
(31b) (31c)
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P y r a z o le s  and P y r a z o lo p y r im id in o n e s  
-CN R^R^N T -CN
(3 5 )
NHg ,CN 
A rN H .C = (
(2 9 )
\R
2R
R
(3 6 )
o.;:
1
Me
V
(3 7 ) (3 8 )
The s p e c t r o s c o p ic  e v id e n c e  t h a t  t h e  p y r a z o le s  (34  and 35) and p y r a z o lo -
1 4p y r im id in o n e s ,  i n  w h ic h  R was a l k y l  o r  a r y l  and R was a l k y l ,  a r y l
o r  t r i f l u o r o m e t h y l ,  e x i s t e d  as t h e  is o m e rs  and ta u to m e rs  shown i s
d is c u s s e d  i n  C h a p te rs  V I I  and V I I I .  Two exam ples o f  th e  a l t e r n a t i v e
is o m e rs  o f  th e  p y r a z o lo p y r im id in o n e s  (3 7 :  R^ = CMe„ o r  CF ) a re  m e n t io n e d
i n  C h a p te r  V I I I ,  a lo n g  w i t h  e v id e n c e  from  p . m . r .  s p e c t ro s c o p y  t h a t  th e
compounds i n  w h ic h  R^ was H (3 8 )  e x i s t e d  as th e  1-H ta u to m e rs .
The CN g roups  o f  th e  p y r a z o le s  (3 4 ,  35) abso rbed  i n  th e  i . r ,  a t  2205-40  cm ^ , 
i n d i c a t i n g  t h a t  resonance  w i t h  th e  a m in o -  g roups  was n o t  as s t r o n g  as 
i n  th e  a c y c l i c  d ia m in o cy a n o p ro p e n a m id e s  ( 2 9 ) .  Com peting  re s o n a n c e s ,  
such as i n  34c and 34d, w ou ld  r e s t r i c t  re s o n a n ce s  i n v o l v i n g  th e  CN 
group  :
2 3 R R N \
(34)
2 ,R
R NH
(3 4 a )
R^R^Nt ^CN
N
R^ ^  ' ^ N ^ N üH
2,R
R 2
(3 4 b )
2 3 R R N
N"^ NH,
(3 4 c ) (3 4 d )
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The i . r .  s p e c t r a  o f  th e  p y r a z o lo p y r im id in o n e s  (3 6 ,  37, and 38) a l l  
showed b ro a d ,  bonded NH a b s o r p t io n s  from  a b o u t  2600 cm  ^ t o  3500 cm 
O th e r  peaks common to  a l l  th e  compounds were a t  1670-90 cm  ^ and a t  1575-90 
cm ^ . The 3 -am ino  g roups  o f  th o s e  compounds (3 6 )  i n  w h ich  and
-1
were b o th  H p r o b a b ly  gave NH^ d e fo r m a t io n  a b s o r p t io n s  a t  1630-50  cm , 
s in c e  a b s o r p t io n s  w h ich  appea red  i n  t h a t  r e g io n  o f  t h e i r  s p e c t r a  were
2 3
a b s e n t  f ro m  th e  s p e c t r a  o f  compounds i n  w h ich  R and R were n o t  b o th
H.
MeS MeS- CN
Me
(4 0 )
NH
NH
Me CF
(4 1 )
NH
CF3
(4 2 )
The NH_ g roups  o f  th e  p y r a z o le s ,  39 and 40 , abso rbed  i n  th e  i . r .  a t
“ 1 -13360 and 3440 cm . The CN g roups  abso rbed  a t  2220 cm . The c h e m ic a l
s h i f t s  o f  th e  amino p r o to n s  i n  th e  two compounds r e f l e c t e d  th e  e f f e c t
o f  c o n ju g a t io n  between th e  amino group and th e  CN g roup  o f  40 : th e
resonance  o f  th e  NH^ p r o to n s  i n  39 o c c u r re d  a t  6 5 .5  and t h a t  o f  th e
NH„ p r o to n s  i n  40 o c c u r re d  a t  6 6 .6 .  z
The i . r .  s p e c t r a  o f  th e  3 - m e th y lm e r c a p to p y r a z o lo p y r im id in o n e s  (41 and
N -1  -1
42) showed b ro a d ,  bonded NH a b s o r p t io n s  f ro m  a b o u t  2600 cm to  3300 cm 
and, l i k e  th o s e  o f  th e  3 -a m in o -  a n a lo g u e s ,  s t r o n g  a b s o r p t io n s  a t  1670-
-1 _i
1700 cm . There  was an a b s o r p t io n  a t  1600-1615 cm , b u t  th e  r e g io n  
f ro m  1630-50 cm  ^ was c l e a r .
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The S t r u c t u r e  o f  3 - A m in o - 6 - ( l , 1 - d im e t h y l e t h y l ) - 2 - m e t h y l - 5 H ^ p y r a z o l o -  
( 3 , 4-jd ) - p y  r i m i d i n - 4 - o n e
X - ra y  c r y s t a l l o g r a p h y  showed t h i s  compound to  have th e  f o l l o w i n g  
s t r u c t u r e  and d im e n s io n s :
151
152
153
161103
16202 101
163
171
Bond L e n g th s  ( a )
N1-N2 1 .388 C3-N11 1 .362 N11-H111 0 .8 4
N2-C3 1 .399 C4-012 1 .239  . N11-H112 0 .9 0
C3-C9 1.398 N5-HT3 0 .8 8 C15-H151 1 .0 0
C9-C4 1 .413 C6-C14 1.521 C15-H152 1.01
C4-N5 1 .384 C14-C15 1.529 C15-H153 1 .0 2
N5-C6 1 .386 C14-C16 1 .539 C16-H161 1 .0 3
C6-N7 1.291 C14-C17 1.531 CT6-H162 0 .9 8
N7-C8 1.381 Cl0-H101 0 .9 9 C16-H163 1 .08
C8-C9 1 .409 C10-H102 0.91 C17-H171 1 .0 3
C8-N1 1 .328 Cl OfHI 03 0 .9 7 C17-H172 1 .09
N2-C10 1 .450 C17-H173 1 .0 8
F or C-H and N-H bonds, 
f o r  o t h e r  bonds,
ave rage  cT = 
a v e rage  cr =
0 .0 3 ;
0 .0 0 2 .
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Bond A ng les (0 )
C8-N1-N2 103 .0 C9-C4-012 126 .8
N1-N2-C3 113 .7 N5-C4-012 1 2 1 .2
N2-C3-C9 105 .8 N5-C6-C14 1 15 .0
C3-C9-C8 1 05 .0 N7—C6—Cl4 1 20 .9
C9-C8-IM1 112 .6 C6-CT4-C15 11 0 .3
C8-C9-C4 1 20 .3 C6-C Î4-C16 10 9 .3
C9-C4-N5 112 .0 C6-C14-CT7 10 8 .6
C4—N5—C6 124 .8 C15-C14-C16 10 8 .6
N5-C6-N7 '1 2 4 .1 C15-C14-C17 110.1
C6—N7—C8 1 14 .5 C16-C14-C17 110 .0
N7-C8-C9 12 4 .3
N1-N2-C10 119 .9
C3-N2-C10 126 .4
N2-C3-N11 123 .2
C9-C3-N11 130 .9
Average cr =
0
0 .1  a p p ro x .
The f i n a l  R - f a c t o r  was 4.4% ( w i t h o u t  a b s o r p t io n  c o r r e c t i o n )
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X. E x p e r im e n ta l
N o te s : *'
1 ) Compounds a re  named i n  t h e  e x p e r im e n ta l  s e c t i o n  a c c o r d in g  t o  c u r r e n t  
p r a c t i c e  i n  C hem ica l A b s t r a c t s ,  w i t h  th e  e x c e p t io n  o f  m e thane -  
t r i c a r b o n i t r i l e  and i t s  s a l t s ,  w h ic h  a re  c a l l e d  t r i c y a n o m e th a n e
and t r i c y a n o m e th a n id e s ,  r e s p e c t i v e l y .
2 ) I n  each s u b - s e c t io n  o f  compounds o f  s i m i l a r  t y p e ,  p re p a re d  i n  a 
s i m i l a r  way, t h e  compounds a re  l i s t e d  i n  m o le c u la r  fo r m u la  o r d e r .
3 ) A l l  pH m easurem ents  were  a p p ro x im a te ,  h a v in g  been d e te rm in e d  t o  
i  1 pH u n i t  w i t h  "L y p h a n "  pH 1 -1 1 ,  th re e - b a n d  p a p e r .
4 ) P . m . r .  d a ta :  peaks  r e c o rd e d  i n  p . m . r .  s p e c t r a  w h ic h  were  due t o  
e x c h a n g e a b le  p r o t o n s ,  and were su p p re sse d  by t h e  a d d i t i o n  o f  0^0  
t o  t h e  s a m p le ,  a re  marked
5 ) HAZARDS: The b y - p r o d u c t  i n  t h e  p r e p a r a t i o n  o f  p o ta s s iu m  t r i c y a n o -  
m e th a n id e ,  and fo u n d  i n  th e  w as te  l i q u o r s ,  i s  cyanogen b ro m id e .
S m a l l  am ounts o f  h yd ro g e n  c y a n id e  were  l i b e r a t e d  d u r i n g  t h e  r e a c t i o n s  
o f  some o f  t h e  s a l t s ,  e s p e c i a l l y  KC(CN)2 C0 NH2  and NaC(CN)2 N0 , 
w i t h  am ines and h y d r a z in e s .
H y d r o x y i m i h o p r o p a n e d i n i t r i l e  and i t s  sod ium  s a l t  can decompose q u i t e  
v i o l e n t l y ,  even i n  w a te r ,  i n  t h e  p re s e n c e  o f  a c id  o r  a l k a l i .
R e a c t io n s  o f  m e th y lm e r c a p to -  d e r i v a t i v e s  i n v o l v e d  th e  l i b e r a t i o n  
o f  m e th a n e t h io l .
The d im e th y lc a rb a m a te s  a re  p o t e n t i a l l y  t o x i c ,  as a c e t y l c h o l i n e s t e r a s e  
i n h i b i t o r s .
P o ta ss iu m  T r ic y a h o m e th a n id e  and R e la te d  S a l t s
17 33The sodium  s a l t  o f  h y d r o x y i m i n o p r o p a n e d i n i t r i l e  ( lO b )  ’ was p re p a r e d
53by a method w h ic h  was d e ve lo p e d  by C .R .H . W h i te  :
M e l te d  p r o p a n e d i n i t r i l e  ( l 8 9  g ) was added t o  w a te r  ( 2 .4 6  l )  and th e  
m ix t u r e  was c o o le d  t o  2 ° .  Sodium n i t r i t e  (378 g ) was added and th e n  
c ^ ^ y d r o c h l o r i c  a c id  (293  m l)  was added a t  such a r a t e  t h a t  th e  t e m p e r a tu r e  
o f  t h e  m ix t u r e  d id  n o t  exceed 5^  ^ ( i c e / a c e t o n e  c o o l i n g ) .  The a d d i t i o n  
to o k  45 m in u te s .  The m ix t u r e  was s t i r r e d  f o r  1 m in u te  a f t e r  c o m p le t io n  
o f  a d d i t i o n  and th e n  lOM^sodium h y d ro x id e  ^30 m l a c p r c x . ) was added
•• ' ' - J - ------  î . _ i . ----------- 1----- 1 n  T i - _
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was e v a p o ra te d  to  d ry n e s s  a t  reduced  p r e s s u r e ,  u s in g  w a te r  b a th  
h e a t in g .  F i n a l  d r y in g  was a t  60 -70  . The y e l lo w  r e s id u e  was c rushed  
and e x t r a c t e d  w i t h  a c e to n e  ( 1 . 5  1 , 0 .8 1  and 0 ,5  l ) .  The e x t r a c t s  were 
s e p a ra te d  by f i l t r a t i o n  and e v a p o ra te d  a t  reduced  p r e s s u r e .  The re s id u e  
was d r i e d  f i n a l l y  i n  vacuo a t  5 0 -6 0 °  t o  g iv e  th e  a n h y d ro u s ,  b r i g h t  y e l lo w  
p r o d u c t  (236 g , 70%) w h ich  was used f o r  f u r t h e r  r e a c t i o n s  w i t h o u t  p u r i f i ­
c a t i o n .
P o ta ss iu m  T r ic y a n o m e th a n id e  ( l b )  was p re p a re d  by a m o d i f i c a t i o n  o f  th e
49method d e s c r ib e d  by T ro f im e n k o ,  L i t t l e , a n d  Mower :
D ib r o m o p r o p a n e d in i t r i l e  p o ta s s iu m  b rom ide  com plex (1 k g )  was added to  
a su s p e n s io n  o f  p o ta s s iu m  c y a n id e  (500  g) i n  a ce to n e  ( 2 . 3  l ) ,  w i t h  s t i r r i n g ,  
o v e r  a b o u t  30 m in u te s .  A f t e r  th e  f i r s t  few  m in u te s ,  i c e  w a te r  c o o l i n g  
was used t o  keep th e  te m p e ra tu re  a t  3 5 -4 0 ° .  A f t e r  c o m p le t io n  o f  a d d i t i o n ,  
th e  m ix tu r e  was s t i r r e d  a t  3 5 -4 0 °  f o r  1-j h o u rs  and th e n  h e a te d  to  50° and 
f i l t e r e d  h o t .  The f i l t r a t e  was a l lo w e d  t o  c o o l  and d i l u t e d  w i t h  x y le n e  
( 2 .5  l )  t o  p r e c i p i t a t e  p o ta s s iu m  t r i c y a n o m e th a n id e  (290  g, 58% based on 
KCIM), w h ich  was washed w i t h  e th a n o l  t o  remove brown i m p u r i t i e s .
The p r u s s ie n  b lu e  t e s t  showed th e  p r o d u c t  to  be f r e e  fro m  c y a n id e ,  and 
measurement o f  th e  p r o p o r t i o n  o f  th e  p r o d u c t  i n s o l u b l e  i n  d r y  a ce to n e  
showed t h a t  i t  c o n ta in e d  l e s s  th a n  2% p o ta s s iu m  b ro m id e .  C o n d u c t io -  
m e t r i c  t i t r a t i o n  a g a in s t  s i l v e r  n i t r a t e  i n d i c a t e d  a p u r i t y  o f  > 95%.
The P o tass ium  S a l t  o f  D ic y a n o a c e ta m id e  (2 b )  was p re p a re d  by th e  method
49
o f  T ro f im e n k o ,  L i t t l e , a n d  Mower .
The P o tass ium  S a l t  o f  N -m e th y ld ic y a n o a c e ta m id e  (3 b )
A s o l u t i o n  o f  p r o p a n e d i n i t r i l e  (6  g , 0 .09M ) and m e th y l  i s o c y a n a te  (6  m l ,  
5 .8  g , Ü.1M) i n  t e t r a h y d r o f u r a n  (1G m l)  was added, w i t h  s t i r r i n g ,  to  
one o f  p o ta s s iu m  h y d r o x id e  (5 .1  g , 0.Ü9M) i n  w a te r  (40 m l)  o v e r  a p e r io d  
o f  10 m in a t  2 5 -3 0 °  (w a te r  c o o l i n g ) .  The pH o f  th e  re d  s o l u t i o n ,  a f t e r  
a d d i t i o n ,  was 8 . A f t e r  1 h o u r ,  th e  s o l u t i o n  was e v a p o ra te d  t o  d ry n e s s  
and th e  r e s id u e  was r e c r y s t a l l i s e d  from  50 :5 0  2 - p r o p a n o l :w a te r  t o  g iv e  
th e  p u re  p r o d u c t  (2 g, 14%), m .p . 2 9 4 -5 °  decomp. (Found : C, 3 7 .0 5 ;
H, 2 .3 ;  N, 2 6 .0 .  C^H^KN^O r e q u i r e s :  C, 3 7 .2 5 ;  H, 2 . 5 ;  N, 26 .1% ).
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The c r y s t a l l i s a t i o n  f i l t r a t e  was e v a p o ra te d  to  d ry n e s s  and th e  r e s i d u a l  
p r o d u c t  was washed w i t h  e th a n o l  and w i t h  a c e t o n e . ( 6 .4  g , 43%) m .p . 2 8 3 -5 °  
decomp. The i . r .  s p e c t r a  o f  th e  two b a tc h e s  o f  p r o d u c t  were  i d e n t i c a l .
The P o tass ium  S a l t  o f  S - E th y l  D ic y a n o e th a n e th io a te . (9 )
A s o l u t i o n  o f  p r o p a n e d i n i t r i l e  ( 1 3 .2  g, 0 .2M ) and ^ e t h y l  c h l o r o t h i o -  
fo rm a te  (21 m l ,  24 .9  g , 0 .2M ) i n  t e t r a h y d r o f u r a n  (20 m l)  was added s lo w ly ,  
w i t h  s t i r r i n g ,  t o  one o f  p o ta s s iu m  h y d ro x id e  ( 2 2 .4  g , 0 .4M ) i n  w a te r  
(50 m l ) .  D u r in g  a d d i t i o n  th e  te m p e ra tu re  o f  th e  m ix tu r e  was k e p t  a t
o
45 -5 5  by i c e  w a te r  c o o l i n g .  The m ix t u r e  was s t i r r e d  a t  room te m p e ra tu re
O 'f o r  30 m in u te s  and th e n  c o o le d  t o  0 . The p r e c i p i t a t e ,  w h ic h  was washed 
w i t h  i c e - c o l d  w a te r ,  was th e  p ro d u c t  (18 g, 47%), m .p . 285° decomp.
(Found : C, 3 7 .2 5 ;  H, 2 . 3 ;  N, 1 4 .5 5 .  C^H^KN^OS r e q u i r e s :  C, 3 7 .5 ;  H, 2 . 6 ;
N, 14 .6% ).
The P o ta ss iu m  S a l t  o f  E t h y l  D ic y a n o a c e ta te  (7 )
A s o l u t i o n  o f  e t h y l  c h lo r o fo r m a te  (425  m l ,  570 g , 5 .25M ) and p ro p a n e ­
d i n i t r i l e  (330 g, 5M) i n  t e t r a h y d r o f u r a n  (500 m l)  was added, w i t h  s t i r r i n g ,  
t o  one o f  p o ta s s iu m  h y d r o x id e  (560 g , 5M) i n  w a te r  (2  l )  o v e r  a p e r io d
o f  40 m in u te s .  I c e  w a te r  c o o l i n g  was used t o  p re v e n t  t h e  te m p e ra tu re  
or i s i n g  above 40 . The m ix tu r e  was s t i r r e d  a t  room te m p e ra tu re  f o r  one 
h o u r  and th e n  c o o le d  t o  0 ° .  The p r o d u c t  was f i l t e r e d  o f f ,  washed w i t h  
i c e - c o l d  w a te r  and w i t h  e th a n o l  and d r i e d  t o  a p a le  p in k  powder (416  g, 
47%), m .p . 2 9 7 -8 °  decomp. (Found : C, 4 0 .7 5 ;  H, 3 .1 5 ;  N, 1 5 .7 .  CgH^KN^O^ 
r e q u i r e s :  C 4 0 .9 ;  H, 2 .8 5 ;  l\l, 15 .9% ).
A s i m i l a r  e x p e r im e n t  on a 0.2M_ s c a le  gave th e  same p e rc e n ta g e  y i e l d .
One on a 0.2P1 s c a le ,  i n  w h ich  a s o l u t i o n  o f  p r o p a n e d i n i t r i l e  i n  e t h y l  
c h lo r o fo r m a te  was used w i t h o u t  d i l u t i o n  w i t h  t e t r a h y d r o f u r a n ,  gave a 
y i e l d  o f  33%. V a r y in g  th e  r e a c t i o n  te m p e ra tu re  between 15° and 45° le d  
t o  no change i n  y i e l d  i n  e x p e r im e n ts  w i t h ,  o r  w i t h o u t ,  t e t r a h y d r o f u r a n .
C o n c e n t r a t io n  o f  th e  r e a c t i o n  l i q u o r s  f ro m  th e s e  e x p e r im e n ts  gave n o t  th e  
r e q u i r e d  p r o d u c t ,  b u t  a m ix t u r e  o f  p o ta s s iu m  c h l o r i d e  and a compound 
w h ich  has n o t  been i d e n t i f i e d .
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The P o ta ss iu m  s a l t  o f  N ^ N -d im e th y ld ic y a n o a c e ta m id e  (6 b )  and 3 -a m in o -  
2 - c v a n o - IM ,N -d im e th v l -3 - (p h e n y la m in o ) -p ro p e n a m id e
A s o l u t i o n  o f  p r o p a n e d i n i t r i l e  ( 6 . 6  g , 0 .1M ) and d im e th y lc a r b a m y l  c h l o r i d e  
(11 g , 0 .102M ) i n  t e t r a h y d r o f u r a n  was added, w i t h  s t i r r i n g ,  t o  one o f  
p o ta s s iu m  h y d r o x id e  ( 1 1 .2  g , 0 .2M ) i n  w a te r ,  o v e r  15 m in .  The te m p e ra tu re  
o f  th e  m ix t u r e  was k e p t  be low  30 by w a te r  c o o l i n g .  A t  th e  end o f  th e  
a d d i t i o n ,  th e  pH o f  th e  s o l u t i o n  was 8 .  The s o l u t i o n  was s t i r r e d  f o r  a 
f u r t h e r  2 h o u rs  and th e n  e v a p o ra te d  t o  d r y n e s s .  The r e s id u e  was washed 
w i t h  a l i t t l e  e t h a n o l ,  d r i e d  and d i s s o lv e d  i n  w a te r  (50 m l ) .  Benzenamine 
h y d r o c h lo r i d e  ( 1 0 .4  g , 0 .08M ) was added and th e  s o l u t i o n  was h e a te d  unde r  
r e f l u x  f o r  14 h o u rs  and th e n  c o o le d  to  room te m p e r a tu re .  The p r e c i p i t a t e  
( l .4  g) was r e c r y s t a l l i s e d  f ro m  e th a n o l  t o  g iv e  3 -a m in o -2 -c y a n o -N ,N -  
d im e th y l - 3 - ( p h e n y la m in o ) - p r o p e n a m id e  ( 0 .5  g, 2.5% based on p r o p a n e d i n i t r i l e ) ,  
m .p .  1 3 4 -5 °  (Found : C, 6 2 .8 5 ;  H, 6 . 3 ;  l\l, 2 4 .0 .  r e q u i r e s :
C, 6 2 .6 ;  H, 6 .1 5 ;  N, 24 .35% ).
The P o ta ss iu m  S a l t  o f  N - e th y l - d ic y a n o a c e ta m id e  (4 b )
A s o l u t i o n  o f  p r o p a n e d i n i t r i l e  ( 6 . 6  g, O .IM ) and e t h y l  i s o c y a n a te  (8 m l ,
7 .1  g , O .IM ) i n  t e t r a h y d r o f u r a n  (5  m l)  was added s lo w ly  t o  one o f
p o ta s s iu m  h y d r o x id e  ( 5 .6  g , 0 .1M ) i n  w a te r  (15 m l ) .  I c e  c o o l i n g  was used
oto  keep th e  te m p e ra tu re  o f  th e  r e a c t i o n  m ix t u r e  be low  50 . The m ix t u r e  
was c o o le d  t o  0 °  t o  p r e c i p i t a t e  th e  p r o d u c t  (3  g , 17%), m .p .  270° decomp.
(F ound : C, 4 1 .1 5 ;  H, 3 .5 5 ;  N, 2 3 .6 .  C^H^KN^O r e q u i r e s :  C, 4 1 .1 5 ;  H, 3 .4 5 ;
l\l, 2 4 .0% ). C o n c e n t r a t io n  o f  t h e  f i l t r a t e  gave a f u r t h e r  c ro p  o f  p r o d u c t  
(6  g , 34%) w h ich  was washed w i t h  e th a n o l  t o  remove c o lo u r e d  i m p u r i t i e s .
The P o ta ss iu m  S a l t  o f  p h e n y l  d ic y a n o a c e ta te  (8 b )  and i t s  r e a c t i o n  w i t h  
a n i l i n e  h y d r o c h lo r i d e
A s o l u t i o n  o f  p r o p a n e d i n i t r i l e  ( 6 . 6  g , O .IM ) i n  p h e n y l  c h lo r o fo r m a te
( l 3  m l ,  a p p ro x .  16 g , 0 .103M) was added s lo w ly ,  w i t h  s t i r r i n g ,  t o  one o f
p o ta s s iu m  h y d r o x id e  ( 1 1 .2  g, 0 .2M ) i n  w a te r  (25 m l)  w i t h  i c e  c o o l i n g  t o
keep th e  te m p e ra tu re  o f  th e  m ix t u r e  be low  4 0 ° .  The m ix t u r e  was s t i r r e d  
□ o
a t  30 -40  f o r  a f u r t h e r  15 m in u te s  and th e n  c o o le d  to  0 . A s m a l l  amount
o f  p r e c i p i t a t e  was found  t o  be d ip h e n y l  c a r b o n a te .  The f i l t r a t e  was
e v a p o ra te d  to  d ry n e s s  a t  reduced  p r e s s u r e .  The r e s id u e  was washed w i t h
e th e r  and e x t r a c t e d  w i t h  a ce to n e  (50  m l ) .  The e x t r a c t s  were e v a p o ra te d
and th e  r e s id u e  was washed w i t h  e th e r  and d r i e d .  The p o ta s s iu m  s a l t  o f
p h e n y l  d ic y a n o a c e ta te  ( l 0 . 5  g, 0 .047M , 47%) th u s  o b ta in e d  was h e a te d  u n d e r
r e f l u x  w i t h  a n i l i n e  h y d r o c h lo r id e  (6 .1  g, 0 .047M ) i n  w a te r  (58 m l)  f o r
24 h o u rs .  The s t i c k y  p r e c i p i t a t e  was t r i t u r a t e d  w i t h  e th a n o l  t o  g iv e
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phenyl 3-aminD-2-cyano-5-phenvlamino-propenoate (70) as a blue-grey
powder ( 4 . 3  g , 15% from  p r o p a n e d i n i t r i l e ) .  R e c r y s t a l l i s a t i o n  from  d im e th y l -
fo rm am ide  gave th e  p u re  p r o d u c t  (2  g , 7%), m .p . 2 1 4 -5 °  (Found:
C, 6 8 .5 ;  H, 4 . 7 ;  N, 1 5 .1 .  [ ^ ^ ^ ^ 2 ^ 3 0 2  r e q u i r e s :  C, 6 8 . 8 ; H, 4 . 7 ;  N, 15.05%)
A d d i t i o n  o f  w a te r  t o  th e  r e c r y s t a l l i s a t i o n  f i l t r a t e  gave a f u r t h e r  c rop
oo f  product ( 1 . 1  g, 4%), m .p . 208-9 .
N -P h e n y l D icy a n o a c e ta m id e  ( 8 a) and i t s  T r i e t h y la m in e  S a l t
4 5
The method used was a m o d i f i c a t i o n  o f  one d e s c r ib e d  by Stamm and F U h r l in g  :
T r i e t h y la m in e  (70 m l ,  51 g , 0 .505M ) was added s lo w ly  t o  a s o l u t i o n  o f  
p r o p a n e d i n i t r i l e  ( 3 3  g , 0 .5M ) and p h e n y l is o c y a n a te  ( 5 9 .5  g , 0 .5M ) i n  
t e t r a h y d r o f u r a n  ( 2 0 0  m l ) ,  w i t h  i c e  c o o l i n g  t o  keep th e  te m p e ra tu re  be low  
4 0 ° .  A f t e r  a d d i t i o n ,  th e  m ix t u r e  was c o o le d  t o  3° and th e  p r e c i p i t a t e d  
t r i e t h y l a m i n e  . s a l t  o f  N -p h e n y ld ic y a n o a c e ta m id e  was f i l t e r e d  o f f  and washed 
w i t h  t e t r a h y d r o f u r a n .  A sam ple  ( l 3 . 7 g) o f  t h e  w h i t e  p r o d u c t  was d r i e d ,  
m .p .  9 3 -4 °  (Found : C, 6 7 .3 :  H, 8 . 0 ;  N, 1 9 .6 5 .  r e q u i r e s :
C, 6 7 .1 ;  H, 7 .7 5 ;  N, 19 .5 5 % ).
The r e s t  o f  th e  p r o d u c t  was s t i r r e d  w i t h  w a te r  and s u f f i c i e n t  c _ -h y d ro c h lo r ic  
a c id  was added to  make th e  m ix t u r e  s t r o n g l y  a c i d i c .  The s o l i d  was 
f i l t e r e d  o f f ,  washed w i t h  d i l u t e  h y d r o c h l o r i c  a c id ,  w a te r  and a s m a l l  
amount o f  e t h a n o l ,  and d r i e d  t o  g iv e  N l-p h e n y ld ic ya n o a c e ta m id q ,  ( 6 6  g ) ,  
s t i l l  c o n t a in in g  20% o f  i t s  t r i e t h y l a m i n e  s a l t  (by  t i t r a t i o n ) ,  m .p .  1 2 5 -4 5 °  
decomp. ( l i t . ^ ^ 1 7 6 - 8 ° ) .
The P y r i d i n e  S a l t  o f  N -m e th y ld ic y a n o a c e ta m id e
M e th y l  i s o c y a n a te  ( 6  m l ,  5 ,8  g , O .IM ) was added to  a s o l u t i o n  o f  p ro p a n e ­
d i n i t r i l e  ( 6  g , 0 .09M ) i n  p y r i d i n e  ( l 8 m l ) .  Over a p e r io d  o f  15 m in th e  
s o l u t i o n  became warm and tu rn e d  d a rk  r e d .  I t  was l e f t  a t  room te m p e r a tu r e  
o v e r n i g h t .  The d a rk  r e d ,  c r y s t a l l i n e  p r e c i p i t a t e  was f i l t e r e d  o f f ,  
washed w i t h  e th a n o l  and r e c r y s t a l l i s e d  from  e th a n o l  t o  g iv e  p a le  o range  
c r y s t a l s  o f  p r o d u c t  ( 1 2 .3  g , 67%), m .p . 1 4 1 -2 °  (Found : C, 5 9 .0 ;  H, 5 .0 5 ;  
N, 2 8 .1 5 .  C^qH^gN^O r e q u i r e s :  C, 5 9 .4 ;  H, 5 . 0 ;  N, 27 .7 % ).
S im i l a r  p r e p a r a t io n s  u s in g  m ix tu r e s  o f  p y r i d i n e  w i t h  e th e r  o r  t o lu e n e  
as s o lv e n t  gave th e  p r o d u c t  i n  much lo w e r  y i e l d .
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T r ie t h y la m in e  S a l t  o f  N -m e th y ld ic y a n a a c e ta m id e
A m ix t u r e  o f  p r o p a n e d i n i t r i l e  (6  g , 0 .0 9 M ) ,  t r i e t h y l a m i n e  (15 m l ,  11 g, 
0 . 1 i n ) ,  and to lu e n e  (25  m l)  was warmed u n t i l  th e  p r o p a n e d i n i t r i l e  m e l te d .  
M e th y l  i s o c y a n a te  (6  m l ,  5 .8  g , Ü.1N) was added, w i t h  w a te r  c o o l i n g ,  
and th e  m ix t u r e  was l e f t  a t  room te m p e ra tu re  o v e r n i g h t .  The p r e c i p i t a t e d  
p r o d u c t  was f i l t e r e d  o f f ,  to lu e n e -w a s h e d  and r e c r y s t a l l i s e d  f ro m  e th a n o l .  
( Y i e l d  10 g , 4 5 ^ ) ,  m .p .  1 3 9 -4 1 °  (Found: C, 5 9 .3 ;  H, 9 . 3 ;  N, 2 5 .4 .
C H_nl\l,0 r e q u i r e s :  C, 5 8 .9 ;  H, 9 . 0 ;  N, 2 5 .0% ).
11 ZU 4
The 2 -N e thy lpheny lam m on ium  s a l t  o f  H y d r o x y i m in o p r o p a n e d in i t r i l e . (9 6 )  
2 -M e th y lb e n z e n a m in e  (1 0 .7  g , 0 .1M ) was added s lo w ly  to  c ^ ^ y d r o c h lo r i c  a c id  
(8 m l ) .  The m ix t u r e  was h e a te d  u n t i l  th e  h y d r o c h lo r i d e  d i s s o lv e d  and 
th e n  more h y d r o c h lo r i c  a c id  was added g r a d u a l l y  u n t i l  t h e  pH o f  th e  
s o l u t i o n  j u s t  changed t o  a p p ro x .  1. A s o l u t i o n  o f  sodium s a l t  o f  h y d r o x y -  
i m i n o p r o p a n e d i n i t r i l e  ( 1 2 .5  g , 0 .107N ) i n  w a te r  (15 m l)  was added and th e  
m ix t u r e  was c o o le d  t o  0°C. The re d  o i l  w h ic h  s e p a ra te d  was e x t r a c t e d  
i n t o  e th e r  (30 ml a p p r o x . )  and th e  e th e r  s o l u t i o n  was washed w e l l  w i t h  
w a te r ,  d r i e d  o v e r  magnesium s u lp h a te  and e v a p o ra te d .  The r e s id u e  was 
f i n a l l y  d r i e d  by k e e p in g  i n  vacuo a t  60° f o r  7 h o u rs  and th e n  i t  was 
c rushed  to  g iv e  th e  p r o d u c t  as an o range  powder ( 1 3 . 5 g , 67%), m .p . 7 8 -8 0 °  
(Found : C, 5 8 .9 5 ;  H, 4 .9 5 ;  l\l, 2 7 .8 5 .  r e q u i r e s :  C, 5 9 .4 ;
H, 5 . 0 ;  N 2 7 . 7 ) .  The i . r .  spec trum  o f  the p r o d u c t  showed a l l  t h e  peaks 
c h a r a c t e r i s t i c  o f  th e  d ic y a n o n i t r o s o m e th a n id e  io n  and th e  r e m a in in g  peaks 
i n  th e  spec trum  were th o s e  w h ich  w ou ld  be e x p e c te d  f o r  t h e  t o l u i d i n i u m  
io n .
Samples ( l  g ) o f  th e  s a l t  were he a te d  un d e r  r e f l u x  f o r  liO h o u rs  i n  th e  
f o l l o w i n g  s o lv e n t s  (5  m l ) :  e t h a n o l ,  b u t a n o l ,  p y r i d i n e ,  2 -m e th yb e n ze n -  
am ine , d im e th y l fo rm a m id e ,  4 - m e th y l - 2 - p e n ta n o n e ,  a c e t i c  a c id ,  and d i l u t e  
h y d r o c h l o r i c  a c id .  In  no case was any p r o d u c t  i s o l a t e d  w h ich  c o u ld  have 
been 3 - a m in o - 3 - ( 2 - m e t h y lp h e n y l im in o ) - 2 - h y d r o x y im in o p r o p a n o n i t r i l e .
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S a l t s  o f  T r ic y a n o m e th a n e  w i t h  O th e r  C a t io n s  
P y r r o l i d i n i u m  T r ic y a n o m e th a n id e
P y r r o l i d i n e  ( 1 4 .2  g , 0 .2M ) was added t o  c ^ ^ y d r o c h lo r i c  a c id  (15  m l ) ,  
w i t h  c o o l i n g ,  and th e n  more a c id  was added u n t i l  th e  pH o f  t h e  s o l u t i o n  
j u s t  changed to  3 - 4 .  A s o l u t i o n  o f  p o ta s s iu m  t r i c y a n o m e th a n id e  (2 5 .8  g , 
0 .2M ) i n  a ce to n e  (130 m l)  was added. The m ix tu r e  was he a te d  t o  b o i l i n g  
and th e  p r e c i p i t a t e  o f  p o ta s s iu m  c h l o r i d e  was f i l t e r e d  o f f .  The f i l t r a t e  
was e v a p o ra te d  to  le a v e  th e  p r o d u c t  (31 g , 95%), m .p . 5 0 -6 0 ° .  The 
p r o d u c t  was p ro b a b ly  c o n ta m in a te d  w i t h  a few p e r c e n t  o f  p o ta s s iu m  
c h l o r i d e ,  b u t  i t  was used t o  p re p a re  a m in o - ( p i p e r i d i n y l ) m e t h y l e n e -  
p r o p a n e d i n i t r i l e  w i t h o u t  p u r i f i c a t i o n .
S i m i l a r l y  p re p a re d  w ere :
1 ,6 -H exaned iy lam m on ium  T r ic y a n o m e th a n id e . R e c r y s t a l l i s a t i o n  f ro m  
2 - p r o p a n o l  gave th e  p r o d u c t  (25% ), m .p . 1 2 5 -7 °  (Found : C, 6 2 .9 ;  H, 7 .0 5 ;
l\l, 2 9 .8 .  r e q u i r e s :  C, 6 3 .1 5 ;  H, 7 . 4 ;  N, 29 .45% ).
N -B u ty l-N -e th y la m m o n iu m  T r ic y a n o m e th a n id e  (95% ), w h ich  was an o i l .
D ip ro p y lammonium T r ic y a n o m e th a n id e  (95% ), m .p . 5 5 -6 0 ° .
P ip e r i d i n i u m  T r ic y a n o m e th a n id e
P i p e r i d i n e  (148 m l ,  127 g , 1.5M) was added t o  ^ - h y d r o c h l o r i c  a c id  (lOO m l)  
w i t h  i c e  w a te r  c o o l i n g .  More h y d r o c h l o r i c  a c id  was added u n t i l  th e  pH 
o f  th e  s o l u t i o n  was 2 - 3 .  The s o l u t i o n  was e v a p o ra te d  to  d ry n e s s  and th e  
re s id u e  was s t i r r e d  w i t h  a s o l u t i o n  o f  p o ta s s iu m  t r ic y a n o m e th a n id e  
(195 g , 1.5M) i n  h o t  a c e to n e  (1050 m l ) .  The m ix t u r e  was f i l t e r e d  and th e  
f i l t r a t e  was e v a p o ra te d  to  d ry n e s s  to  le a v e  th e  c ru d e  p r o d u c t , w h ich  was
O /r e c r y s t a l l i s e d  from  a s m a l l  amount o f  w a te r  and d r i e d  a t  60 -70  . (176  g, 
67%), m .p . 1 2 8 -9 ° .  A sample o f  th e  p r o d u c t  was d r i e d  v e ry  t h o r o u g h ly  
i n  vacuo a t  100° .  (Found : C, 6 1 .3 ;  H, 6 .6 5 ;  N, 3 2 .0 .  CgH^gN^ r e q u i r e s :
C, 6 1 .3 5 ;  H, 6 .8 5 ;  N, 3 1 .8% ), The i . r .  s p e c t r a  and m e l t i n g  p o i n t s  o f  
th e  sample and th e  main b a tc h  were i d e n t i c a l ,  whereas t h a t  o f  a sample 
d r i e d  a t  20° showed a d d i t i o n a l  a b s o r p t io n s ,  a t t r i b u t a b l e  t o  th e  f o r m a t io n  
o f  a h y d r a te ,  and m e l te d  a t  100 .
T h is  compound was a ls o  p re p a re d  i n  a s i m i l a r  way t o  th e  m o rp h o l in iu m  
s a l t ,  d e s c r ib e d  b e lo w ,  b u t  was o b ta in e d  i n  o n ly  39% y i e l d .
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M o rp h o l in iu m  T r ic y a n o m e th a n id e  '
M o rp h o l in e  ( 17 .4  g, 0 .2M ) was added t o  c _ -h y d ro c h lo r ic  a c id  ( l 8  m l,
0.2M a p p r o x . )  and th e  m ix tu r e  was hea ted  t o  7 0 -8 0 °  ( t h e  m o rp h o l in iu m  
c h l o r i d e  d i s s o l v e d ) .  A s o l u t i o n  o f  p o ta s s iu m  t r ic y a n o m e th a n id e  (28 g, 
0 .22M ) i n  h o t  w a te r  (35  m l)  was added. The m ix tu r e  was c o o le d  t o  0° 
and th e  p r e c i p i t a t e  was f i l t e r e d  o f f  and r e c r y s t a l l i s e d  f rom  w a te r  t o  
g iv e  th e  p ro d u c t  (1 3 .1  g , 37%), m .p . 1 3 2 -5 °  (Found : C, 5 3 .7 5 ;  H, 5 .5 ;
IM, 3 1 .7 5 .  CgH^^NjO r e q u i r e s :  C, 5 3 .9 ;  H, 5 .6 5 ;  N, 3 1 .4 5 ) .
S i m ia r l y  p re p a re d  were ( y i e l d  b e fo r e  r e c r y s t a l l i s a t i o n ) :  
C yc lohexy lam m onium  T r ic y a n o m e th a n id e  (98% ), m .p . 2 0 0 -2 0 1 ° ,  w h ic h  was 
fo u n d  t o  be s u f f i c i e n t l y  p u re  w i t h o u t  r e c r y s t a l l i s a t i o n  (Found : C, 63 .0 ;  
H, 7 .4 5 ;  N, 2 9 .3 5 .  r e q u i r e s :  C, 6 3 .1 5 ;  H, 7 . 4 ;  l\l, 29 .45% ).
2 , 6 - D im e th y lm o r p h o l in iu m  T r ic y a n o m e th a n id e  (88% ). R e c r y s t a l l i s a t i o n  
fro m  w a te r  gave th e  p r o d u c t  (46% ), m .p . 1 3 7 -8 °  (Found : C, 5 8 .4 ;  H, 6 . 4 ;
N, 2 7 .6 5 .  r e q u i r e s :  C, 5 8 .3 ;  H, 5 . 8 ;  N, 27 .2 % ).
2 - E t h y l p i p e r i d i n i u m  T r ic y a n o m e th a n id e . The o i l y  p r o d u c t  (40%) c o n ta in e d  
much p o ta s s iu m  c h l o r i d e  f ro m  w h ich  i t  was s e p a ra te d  by s o l u t i o n  i n  a c e to n e .  
E v a p o r a t io n  o f  th e  a c e to n e  gave th e  p r o d u c t  (25% ), m .p .  79 -80  (Found:
C, 6 4 .2 ;  H, 7 .4 5 ;  N, 2 7 .9 .  r e q u i r e s :  C, 6 4 .6 5 ;  H, 7 . 9 ;  IM, 27.45%)11 1D 4
n-Decylammonium T r ic y a n o m e th a n id e  (94% ), w h ich  was r e c r y s t a l l i s e d  from  
w a te r  to  g iv e  th e  p r o d u c t  (67% ), m .p . 1 2 5 -7 ° ,  s u f f i c i e n t l y  p u re  f o r  
use i n  f u r t h e r  r e a c t i o n s .
n -O ctadecy lam m on ium  T r ic y a n o m e th a n id e  (90% ), m .p . 1 3 5 -6 ° .  R e c r y s t a l ­
l i s a t i o n  from  w a te r ,  f o l l o w e d  by an e th a n o l  wash, gave th e  p r o d u c t  
(30%) (Found : C, 7 2 . 9 ;  H, 1 1 .0 5 ;  IM, 1 5 .2 .  ^22^40*^4 r e q u i r e s :  C, 7 3 .3 ;
H, 1 1 .2 ;  N, 15 .55% ).
D o d e c y lq u a n id in iu m  T r ic y a n o m e th a n id e . D o d e c y lg u a n id in iu m  a c e ta te  ( l 4 . 3  g,
0.05M ) was suspended i n  h o t  w a te r  (70  m l)  and a s o l u t i o n  o f  p o ta s s iu m  
t r ic y a n o m e th a n id e  (7 g, 0 .055M) i n  h o t  w a te r  (10 m l)  was added. The 
gummy s o l i d  w h ich  fo rm ed was s e p a ra te d  by d é c a n ta t io n  and d i s s o lv e d  i n  
a c e to n e  (200 m l ) .  The m ix tu r e  was d r i e d  o v e r  magnesium s u lp h a te  and 
f i l t e r e d .  E v a p o ra t io n  o f  th e  f i l t r a t e  gave th e  p r o d u c t  (8 g , 50%), 
m .p . 4 3 -5 °  (Found: C, 6 4 .2 5 ;  H, 9 .5 5 ;  IM, 2 6 .0 .  r e q u i r e s :
C, 64 .1  ; H, 9 . 5 ;  N, 26 .4% ).
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3 .4 -D ich lo ro D h e n y la m m o n iu m  T r ic y a n o m e th a n id e  (97% ). The s a l t  was p a r t i a l l y  
c o n v e r te d  to  am ino—( 3 , 4 —d ic h lo r o p h e n y la m in o ) —m e t h y le n e p r o p a n e d in i t r i l e  
d u r in g  r e c r y s t a l l i s a t i o n  f ro m  w a te r .  The m ix t u r e  was f i l t e r e d ,  and th e  
f i l t r a t e  was c o o le d  r a p i d l y  t o  p r e c i p i t a t e  th e  s a l t  (67% ), m . p . 22 5 -3 0 °  
decomp. (Found : C, 4 7 .0 ;  H, 2 . 7 ;  N, 2 2 .0 .  C^^HgCl^N^ r e q u i r e s :  C, 4 7 .4 5 ;
H, 2 . 4 ;  N, 2 2 .15% ).
2 . 5 -D ic h lo ro p h e n y la m m o n iu m  T r ic y a n o m e th a n id e  (88% ), m .p . 1 8 8 -9 2 ° ,  w h ich  
was used f o r  f u r t h e r  r e a c t i o n s  w i t h o u t  p u r i f i c a t i o n .
2 - Iodopheny lam m onium  T r ic y a n o m e th a n id e  (100% ). w h ich  decomposed s lo w ly ,  
w i t h o u t  m e l t i n g ,  above 122° (Found : C, 3 9 .0 ;  H, 2 .0 5 ;  N, 1 7 .9 .  
r e q u i r e s :  C, 3 8 .7 5 ;  H, 2 .3 ;  N, 18 .05% ). The p r o d u c t  was n o t  r e c r y s t a l l i s e d  
because i t  changed to o  e a s i l y  t o  th e  d e r iv e d  d ia m in o m e th y le n e p ro p a n e -  
d i n i t r i l e .
3 -T r i f lu o ro m e th y lp h e n y la m m o n iu m  T r ic y a n o m e th a n id e  (56% ), m .p . 1 9 7 -9 °
(Found : C, 5 2 .0 ;  H, 2 .7 5 ;  IM, 2 2 .2 5 .  C^^H^F^IM^ r e q u i r e s :  C, 5 2 .4 ;  H, 2 . 8 ;  .
N, 2 2 .2% ).
4 - C h lo r o -2 -m e thy Ipheny lam m on ium  T r ic y a n o m e th a n id e  (95% ). R e c r y s t a l l i s a t i o n  
f ro m  w a te r  gave th e  p r o d u c t  (73% ), m .p . 160° decomp. (Found : C, 5 7 .2 ;
H, 4 . 0 ;  N, 2 4 .3 5 .  C^^H^CIIM^ r e q u i r e s :  C, 5 6 .8 ;  H, 3 .9 ;  IM, 24 .1% ).
5 -C h lo ro -2 -m e th y Ip h e n y la m m o n iu m  T r ic y a n o m e th a n id e  (lOO%). R e c r y s t a l l i s a t i o n  
f ro m  w a te r  gave th e  p r o d u c t  (85% ), m .p . 2 1 5 -7 °  decomp. (Found: C, 5 6 .8 ;
H, 3 .7 5 ;  IM, 2 4 .2 .  C^^HgClN^ r e q u i r e s :  C, 5 6 .8 ;  H, 3 . 9 ;  IM, 2 1 .1% ).
N -E thy l-N -pheny lam m on ium  T r ic y a n o m e th a n id e  (80% ), m .p . 60° decom p., w h ic h  
was used i n  f u r t h e r  r e a c t i o n s  w i t h o u t  p u r i f i c a t i o n .
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3 -A m in Q p y r id in e  b i s - ( t r i c y a n b m e t h a n e )  S a l t ,  D ih y d r a te
A s i m i l a r  method to  th e  one d e s c r ib e d  f o r  m o rp h o l in iu m  t r i c y a n o m e th a n id e ,  
b u t  u s in g  two e q u iv a le n t s  each o f  h y d r o c h l o r i c  a c id  and p o ta s s iu m ,  
t r i c y a n o m e th a n id e ,  gave t h i s  s a l t  (85% ), m .p . 130° decomp. (Found :
C, 4 9 .6 ;  H, 3 .4 ;  N, 3 5 .7 .  C^2HgNg.2H20 r e q u i r e s :  C, 5 0 .0 ;  H, 3 .8 5 ;
IM, 35 .9% ).
S a l t s  o f  D ic y a n o a c e ta m id e  w i t h  o th e r  C a t io n s  
The T e t ra -n -b u ty la m m o n iu m  S a l t  o f  D icy a n o a ce ta m id e
T e t ra -n -b u ty la m m o n iu m  h y d r o x id e  s o l u t i o n ,  40% ( l 3 m l ,  0 .0 2 M ) ,  was d i l u t e d  
w i t h  w a te r  (50 m l)  and c ^ ^ y d r o c h l o r i c  a c id  (2  m l a p p r o x . )  was added 
u n t i l  th e  pH o f  th e  s o l u t i o n  was 5 -6 .  C h lo ro fo rm  (25 m l)  was added, 
f o l l o w e d  by a s o l u t i o n  o f  th e  p o ta s s iu m  s a l t  o f  d ic y a n o a c e ta m id e  
( 3 . 2  g , 0 .022M ) i n  warm w a te r  (15  m l ) .  The m ix t u r e  was shaken and th e n  
s e p a ra te d .  The aqueous l a y e r  was r e - e x t r a c t e d  w i t h  c h lo r o fo r m  (5  m l ) .
The c h lo r o fo r m  e x t r a c t s  were washed w i t h  a 5% s o l u t i o n  o f  KC(CIM)2C0IMH2 
i n  w a te r  ( 2 x 3  m l)  and th e n  w i t h  w a te r ,  d r i e d  o v e r  magnesium s u lp h a te  
and e v a p o ra te d .  The r e s i d u a l  o i l  was k e p t  i n  vacuo a t  100° f o r  1 ho u r  
to  remove l a s t  t r a c e s  o f  s o l v e n t .  I t  s o l i d i f i e d  on c o o l i n g  and th e  
p r o d u c t  was c ru sh e d  to  a waxy powder ( 5 . 3  g , 76%), m .p . 7 8 -9 °  (Found :
C, 6 8 .3 ;  H, 1 1 .1 5 ;  IM, 1 6 .0 .  ^20^38*^4^ r e q u i r e s :  C, 6 8 .5 ;  H, 1 0 .9 5 ;
IM, 16 .0% ).
The H e x a d e c y l t r im e th y la m m o n iu m  S a l t  o f  D ic y a n o a c e ta m id e  
H e x a d e c y l t r im e th y la m m o n iu m  b rom ide  ( 1 8 .2  g , 0 .05M) i n  h o t  w a te r  ( l 5 0  m l)  
and p o ta s s iu m  s a l t  o f  d ic y a n o a c e ta m id e  (8 g , 0 .055M) i n  h o t  w a te r  (50 m l)  
were m ixe d .  The s o l u t i o n  was c o o le d  and th e  r e s u l t a n t  v is c o u s  l i q u i d  
was e x t r a c t e d  w i t h  c h lo r o fo r m  (3  x 50 m l ) .  The c h lo r o fo r m  e x t r a c t s  were 
washed w i t h  a 5% s o l u t i o n  o f  p o ta s s iu m  s a l t  o f  d ic y a n o a c e ta m id e  i n  w a te r  
(2  X 100 m l)  and d r i e d  o v e r  magnesium s u lp h a te .  E v a p o r a t io n  o f  th e  c h l o r o ­
fo rm  l e f t  th e  p r o d u c t  ( 1 0 .4  g, 53%), m .p . 88° (Found : C, 7 0 .0 ;  H, 1 0 .3 ;
N, 1 4 .7 .  r e q u i r e s :  C, 7 0 .3 5 ; .H ,  1 1 .3 ;  N, 1 4 .3% ).
O th e r  s a l t s  o f  d ic y a n o a c e ta m id e  were p re p a re d  i n  a s i m i l a r  way to  
m o rp h o l in iu m  t r i c y a n o m e th a n id e ,  u s in g  a s a tu r a te d  s o l u t i o n  o f  th e  p o ta s s iu m  
s a l t  o fd ic y a n o a c e ta m id e  i n  h o t  w a te r ,  i n  p la c e  o f  th e  s o l u t i o n  o f  
p o ta s s iu m  t r i c y a n o m e th a n id e .  Thus o b ta in e d  w ere :
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The n-Decylammonium S a l t  o f  D icy a n o a c e ta m id e  (50% ), m .p . 1 2 1 -2 °  (Found 
C, 6 3 .2 ;  H, 1 0 .1 ;  N, 2 1 .0 .  r e q u i r e s :  C, 6 3 .1 5 ; '  H, 9 .8 5 ;
N, 2 1 .0 % ),  a f t e r  r e c r y s t a l l i s a t i o n  f ro m  w a te r .
The 2-Bromophenylammonium S a l t  (48% ). m .p .  1 9 1 .5 °  (Found : C, 4 2 .4 ;
H, 3 .3 ;  IM, 2 0 .1 .  C^^HgBrlM^O r e q u i r e s :  C, 4 2 .7 ;  H, 3 .2 5 ;  N, 19 .95% ).
The 2 -C h lo ropheny lam m on ium  S a l t  (94% ). R e c r y s t a l l i s a t i o n  f ro m  w a te r ,  
w i t h  h o t  f i l t r a t i o n  t o  remove some i n s o l u b l e  m a t e r i a l ,  gave th e  p r o d u c t  
(43% ), m .p . 212° ( s lo w  h e a t in g )  (F ound : C, 5 0 .3 ;  H, 4 . 0 ;  IM, 2 4 .1 .  
C^^HgClN^O r e q u i r e s :  C, 5 0 .7 5 ;  H, 3 .8 5 ;  IM, 23 .7% ).
The 2 - Iodopheny lam m onium  S a l t  (96% ), m .p . 1 1 7 -9 °  (Found: C, 3 6 .5 5 ;
H, 2 .6 5 ;  N, 1 6 .9 .  C^j^HgllM^O r e q u i r e s :  C, 3 6 .6 ;  H, 2 .7 5 ;  N, 17 .05% ).
The 4 -C h lo ro -2 -m e th y lp h e n y la m m o n iu m  S a l t  ( lOO%). R e c r y s t a l l i s a t i o n  
fro m  w a te r  gave th e  p ro d u c t  (74% ), m .p . 160° ( r a p i d  h e a t in g )  (Found :
C, 5 2 .7 ;  H, 4 . 7 ;  N, 2 1 .9 5 .  C j^H^^ClN^O r e q u i r e s :  C, 5 2 .7 ;  H, 4 . 4 ;
IM, 22 .35% ). ,
The 5 -C h lo ro -2 -m e th y lp h e n y la m m o n iu m  S a l t  ( lOO%). R e c r y s t a l l i s a t i o n  
from  w a te r  gave th e  p r o d u c t  (72% ). m .p .  1 4 0 -2 °  (Found : C, 5 3 .1 ;
H, 4 . 7 ;  N, 2 2 .5 .  C^^H^^CIIM^O r e q u i r e s :  C, 5 2 .7 ;  H, 4 . 4 ;  IM, 22 .3 5 % ).
The H e x a d e c y l t r im e th y la m m o n iu m  S a l t  o f  M e th y l  D icy a n o a ce ta m id e  
A s o l u t i o n  o f  p o ta s s iu m  s a l t  o f  m e th y l  d ic y a n o a d e ta m id e  ( 5 . 3  g , 0 .033M ) 
i n  h o t  w a te r  (50 m l)  was added t o  one o fh e x a d e c y l t r im e th y la m m o n iu m  b rom ide  
( l 2 . 1  g , 0 .033M ) i n  a m ix t u r e  o f  w a te r  (lOO m l)  and c h lo r o fo r m  (lOO m l ) .  
The c h lo r o fo r m  l a y e r  was washed w i t h  a 5% s o l u t i o n  o f  p o ta s s iu m  s a l t  o f  
m e th y l  d ic y a n o a c e ta m id e  i n  w a te r  (2  x 25 m l ) ,  d r i e d  o v e r  magnesium 
su lp h a tq ,  and e v a p o ra te d  a t  reduced  p r e s s u r e  t o  le a v e  th e  p r o d u c t  ( 7 . 7  g, 
57%), m .p . 7 9 -8 0 °  (Found : C, 7 0 .8 5 ;  H, 1 1 .6 ;  N, 1 3 .6 .  C^^H^^N^O
r e q u i r e s :  C, 7 0 .9 ;  H, 1 1 .4 ;  H, 13 .8% ).
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The H e xa d e c y l t r im e th y la m m o n iu m  S a l t  o f  IM -P heny ld icyan oace tam ide  
N -P h e n y ld ic y a n o a c e ta m id e  (5  g , 0.Ü25M a p p r o x . )  ( c o n ta m in a te d  w i t h  a s m a l l  
amount o f  i t s  t r i e t h y l a m i n e  s a l t )  was s t i r r e d  w i t h  h o t  w a te r  (50  m l)  
and lOPT-sodium h y d r o x id e  s o l u t i o n  was added u n t i l  th e  pH o f  th e  c l e a r  
s o l u t i o n  was 7 . The s o l u t i o n  was added t o  a su s p e n s io n  o f  h e x a d e c y l ­
t r im e th y la m m o n iu m  b rom ide  (9 .1  g , 0 .025M ) i n  w a te r  (50 m l ) .  The m ix t u r e
owas he a te d  f o r  a few m in u te s  and th e n  c o o le d  t o  0 . The p r e c i p i t a t e d  
p r o d u c t  was r e c r y s t a l l i s e d  from  w a t e r . ( 8 . 5  g, 72%), m .p . 6 5 -8 0 °  (Found ;
C, 7 3 .9 5 ;  H, 1 0 .3 5 ;  N, 1 2 .1 .  C^gH^gN^O r e q u i r e s :  C, 7 4 .3 ;  H, 1 0 .3 ;
N, 11 .95% ).
The P i p e r i d i n i u m  S a l t  o f  E t h y l  D ic y a n o a c e ta te
P i p e r i d i n e  ( 8 . 5  g , O .IM ) was added to  c - h y d r o c h lo r i c  a c id  (8 m l)  and th e n
more ^ - h y d r o c h l o r i c  a c id  was added t o  g iv e  pH 7. P o ta ss iu m  s a l t  o f  e t h y l
d ic y a n o a c e ta te  ( 1 7 . 6 g , O .IM ) and h o t  a c e to n e  (200 m l)  were added. The
m ix t u r e  was s t i r r e d  f o r  a few m in u te s  and th e n  f i l t e r e d .  The f i l t r a t e
was e v a p o ra te d  a t  reduced  p r e s s u r e .  The r e s id u e  was k e p t  a t  90° and 
3 “ 2a p p ro x .  2 .5  x 10 l\lm f o r  1 h o u r  and th e n  s t i r r e d  w i t h  c h lo r o fo r m  (50  m l ) .  
The m ix tu r e  was f i l t e r e d  and th e  f i l t r a t e  was d r i e d  o v e r  magnesium s u lp h a te  
and e v a p o ra te d  to  le a v e  th e  p r o d u c t  as a y e l l o w i s h  o i l  (13  g, 58%) (Found : 
C, 5 9 .4 5 ;  H, 7 . 6 ;  N, 1 9 .2 .  C^,H^nN_0^ r e q u i r e s :  C, 5 9 .1 5 ;  H, 7 . 7 ;
11 I f  u Z
N, 18 .8% ).
The H e x a d e c y l t r im e th y la m m o n iu m  S a l t  o f  E t h y l  D ic y a n o a c e ta te  
H e x a d e c y l t r im e th y la m m o n iu m  b rom ide  ( l 2 . 1  g , 0 .0 3 3 M ),  p o ta s s iu m  s a l t  o f  
e t h y l  d ic y a n o a c e ta te  (6  g, 0 .034M) and h o t  w a te r  (lOO m l)  were s t i r r e d  
t o g e t h e r  to  fo rm  a g e l .  The g e l  was c o o le d  and e x t r a c t e d  w i t h  c h l o r o ­
fo rm  (2  X 100 m l ) .  The c h lo r o fo r m  e x t r a c t s  were d r i e d  o v e r  magnesium 
s u lp h a te  and e v a p o ra te d  to  le a v e  an o i l  w h ic h  c r y s t a l l i s e d  on c o o l i n g  
( 1 0 .5  g, 76%), m .p . 5 6 -8 °  (Found: C, 7 1 .4 5 ;  H, 1 1 .3 ;  N, 9 .8 5 .  C^gH^^H^O^ 
r e q u i r e s :  C, 7 1 .2 ;  H, 1 1 .2 5 ;  N, 9 .9 5 % ).
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D ia m in o m e th y le n e p r o p a n e d in i t r i l e s  
A m in o - ( d e c y la m in o ) - m e t h y le n e p r o p a n e d in i t r i l e
Decylammonium t r ic y a n o m e th a n id e  (8 g) was he a te d  unde r r e f l u x  w i t h  x y le n e  
(50 m l)  f o r  4 h o u rs .  The s o l i d  was f i l t e r e d  o f f  and r e c r y s t a l l i s e d  from  
e th a n o l  t o  g iv e  th e  y e l l o w i s h ,  waxy p r o d u c t  ( 4 . 4  g , 55%), m .p . 9 8 -1 0 0 °  
(Found : C, 6 8 .0 ;  H, 8 .9 5 ;  N, 2 3 .0  r e q u i r e s :  C, 6 7 ,7 :  H, 9 .7 ;
N, 22 .6%) .
S i m i l a r l y  p re p a re d  was:
A m in o - ( o c t a d e c y la m in o ) - m e t h y le n e p r o p a n e d in i t r i l e  (3  g , 75%). R e c r y s t a l ­
l i s a t i o n  from  e th a n o l  gave th e  p ro d u c t  ( l . 8  g, 45%), m .p . 109 -1 1 1 °
(F ound : C, 7 2 ,9 ;  H, 1 1 .2 5 ;  N, 1 5 .3 5 .  ^22^40*^4 r e q u i r e s :  C , 7 3 .3 ;  H, 1 1 .2 ;
N, 15 .55% ).
A m i n o - ( l - p y r r o l i d i n y l ) - m e t h y l e n e p r o p a n e d i n i t r i l e .
P y r r o l i d i n i u m  t r ic y a n o m e th a n id e  (32 g) was h e a te d  un d e r  r e f l u x  i n  p y r r o l i ­
d in e  (200 m l)  f o r  8 h o u rs .  The s o l u t i o n  was c o o le d  and pou red  i n t o  a. 
m ix t u r e  o f  i c e  and w a te r  (800 m l)  t o  p r e c i p i t a t e  th e  p r o d u c t  ( T 9 .6  g ,
61%), m .p . 1 7 3 -5 °  (Found : C, 5 9 .5 ;  H, 6 .0 5 ;  l\l, 3 4 .7 .  C a lc u la te d  f o r
CnH,nN^: C, 5 9 .2 5 ;  H, 6 . 2 ;  IM, 3 4 .5 5 ) ,  Ô (dm so -d^ )  7 . 0 °  (2H , s ,  IMH^),
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3 .4 3  and 1 .8 5  (8H, m, r i n g  H ) .  T ro f im e n k o ,  L i t t l e , a n d  Mower p re p a re d  
t h i s  compound from  p y r r o l i d i n e  and t r ic y a n o m e th a n e ,  and r e p o r t e d  a 
m e l t i n g  p o i n t  o f  1 7 6 -7 ° .
A m i n o - ( 4 - m o r p h o l i n y l ) - m e t h y l e n e p r o p a n e d i n i t r i l e , was p re p a re d  i n  f o u r  
d i f f e r e n t  s o lv e n t s .  The f i r s t  o f  th e  f o u r  f o l l o w i n g  m ethods gave th e  
b e s t  y i e l d .
1) I n  M o rp h o l in e
M o rp h o l in iu m  t r ic y a n o m e th a n id e  (7  g) was h e a te d  u n d e r  r e f l u x  i n  
m o rp h o l in e  (42  m l)  f o r  6 h o u rs .  The m ix t u r e  was c o o le d  and pou red  
i n t o  w a te r  (160 m l)  t o  p r e c i p i t a t e  th e  p r o d u c t  ( 5 . 9  g , 85%), 
m .p . 20 5 -1 0 °  (Found : C, 5 3 .6 ;  H, 5 .4 5 ;  IM, 3 1 .8 .  CgH^^IM^O r e q u i r e s :  
C, 5 3 .9 ;  H, 5 .6 5 ;  IM, 31 .4% ), 6 (d m so -d ^ )  7 . 5 °  (2H, s ,  N L ^ ) ,
3 . 7 - 3 . 3  (8H, m, r i n g  H ) . . A r e p e a t  e x p e r im e n t  on a s m a l le r  s c a le  
( 0 . 5  g s a l t )  w i t h  h e a t in g  f o r  4^  h o u rs  gave a 60% y i e l d .
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2) I n  X y le n e
M o rp h o l in iu m  t r ic y a n o m e th a n id e  ( lO  g) was he a te d  unde r r e f l u x  w i t h  
x y le n e  (40 m l)  f o r  4 h o u rs .  The m ix tu r e  was c o o le d  and th e  s o l i d  
was f i l t e r e d  o f f ,  c ru s h e d ,  and washed f i r s t  w i t h  a c e to n e ,  th e n  w i t h  
w a te r ,  t o  g iv e  th e  p r o d u c t  (6 g , 60%). The i . r .  spec trum  o f  th e  
p r o d u c t  was i d e n t i c a l  t o  t h a t  o f  th e  one o b ta in e d  by method ( l ) .
3 ) In  2 -M e th o x y e th a n o l
M o rp h o l in iu m  t r ic y a n o m e th a n id e  ( 0 .5  g) was h e a te d  un d e r  r e f l u x  i n  
2 -m e th o x y e th a n o l  (3  m l)  f o r  4 ^  h o u rs .  The s o l u t i o n  was c o o le d  and 
pou red  i n t o  w a te r  t o  p r e c i p i t a t e  th e  p r o d u c t  ( O .1 g , 20%). The
i . r .  spec trum  o f  th e  p r o d u c t  was i d e n t i c a l  t o  t h a t  o f  t h e  one 
o b ta in e d  by method ( l ) .
4 )  I n  W ater
P o ta ss iu m  t r ic y a n o m e th a n id e  ( 6 .5  g , 0 .05M ) was added to  a s o l u t i o n  
o f  m o rp h o l in e  ( 5 . 5  g, 0 .063M ) and C ; - h y d ro c h lo r ic  a c id  ( 5 . 4  m i ,
0.06M a p p r o x . )  i n  w a te r  (20 m l ) .  The pH o f  th e  s o l u t i o n  was 8 - 9 .
The s o l u t i o n  was h e a te d  un d e r  r e f l u x  f o r  12 h o u rs  and th e n  c o o le d  
to  room te m p e ra tu re  t o  p r e c i p i t a t e  th e  p r o d u c t  ( 1 . 2  g , 15%). H e a t in g  
th e  r e a c t i o n  l i q u o r s  f o r  a f u r t h e r  7^ h o u rs  gave a n o th e r  c ro p  o f  
p r o d u c t  ( 0 . 5  g , 6%). The i . r .  s p e c t r a  o f  th e  two b a tc h e s  were
i d e n t i c a l  t o  t h a t  o f  th e  p ro d u c t  o b ta in e d  by method ( l ) .
A m in o - (1 - p i p e r i d i n y l ) - m e t h y l e n e p r o p a n e d i n i t r i l e  (60% ), m .p . 1 6 5 -6 °
(Found : C, 6 0 .9 5 ;  H, 7 . 1 ;  N, 3 2 .1 5 .  ^gH^gN^ r e q u i r e s :  C, 6 1 .3 5 ;  H, 6 .8 5 ;
N, 31 .8% ), Ô (d m so -d ^ )  7 . 3 °  (2H, s ,  HH^), 3 .4  and 1 .6  ( lO H , m, r i n g  H ) ,
was p re p a re d  i n  a s i m i l a r  way to  th e  p y r r o l i d i n y t - a n a l o g u e ,  by h e a t in g
p ip e r i d i n i u m  t r ic y a n o m e th a n id e  i n  p i p e r i d i n e  f o r  4 h o u rs .
A m in o - ( 1 ,6 - h e x a n e d i y l a m in o ) - m e t h y le n e p r o p a n e d in i t r i l e
1 ,6 -H exaned iy lam m on ium  t r ic y a n o m e th a n id e  was p re p a re d  fro m  1 , 6 - h e x a n e d i y l -  
am ine ( 9 .9  g , O .IM ) by th e  method d e s c r ib e d  on page 97 , b u t  n o t  
r e c r y s t a l l i s e d .  I t  was h e a te d  i n  1 , 6 -h e x a n e d iy la m in e  (50 m l ) ,  u n d e r  
r e f l u x ,  f o r  10 h o u r s .  The m ix tu r e  was pou red  i n t o  one o f  3 M ;-h y d ro c h lo r ic  
a c id  ( l 5 0  m l)  and i c e  (150 g ) ,  and th e  p r e c i p i t a t e  was r e c r y s t a l l i s e d  
from  e th a n o l  t o  g iv e  th e  p r o d u c t  ( l 3  g, 68% o v e r a l l ) ,  m .p .  1 6 4 -5 °
(Found : C, 6 3 .5 ;  H, 7 . 8 ;  l\l, 2 9 .5 5 .  ^^ 0 ^1 4 ^4  6 3 .1 5 ;  H, 7 . 4 ;
IM, 2 9 . 4 5 % ) .
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A r n in o - ( N - b u t y l - l \ l - e t h y la r n in o ) - m e t h y le n e p r o p a n e d in i t r i l e  
jM -B u ty l-ü -e th y la m m o n iu m  t r i c y a n o m e th a n id e  ( I 8 . 6  g )  was h e a te d  unde r 
r e f l u x  i n  N -e th y lb u ta n a m in e  ( 1 OO m l)  f o r  8 h o u rs .  The s o l u t i o n  was 
c o o le d  to  0° t o  p r e c i p i t a t e  th e  p ro d u c t  ( 8 . 6  g , 46%), m .p .  1 07 -10°  
(Found : C, 6 2 .4 ;  H, 8 .3 5 ;  N, 2 9 .4 5 .  r e q u i r e s :  C, 6 2 .4 5 ;
H, 8 . 4 ;  l\l, 29 .15% ). The r e a c t i o n  l i q u o r s  were pou red  i n t o  a m ix t u r e  
o f  w a te r  (500 m l)  and c _ -h y d ro c h lo r ic  a c id  (IOO m l)  t o  g iv e  a f u r t h e r  
c ro p  o f  p r o d u c t  (5  g , 27%), m .p . 1 0 6 -1 0 ° .
S i m i l a r l y  p re p a re d  was:
A m in o - ( d ip r o p y la m in o ) - m e t h y le n e p r o p a n e d in i t r i l e  (63% ). m .p . 123-5  
(Found : C, 6 2 .9 ;  H, 8 . 5 ;  IM, 2 8 .8 .  r e q u i r e s :  C, 6 2 .4 5 ;  H, 8 . 4 ;
N, 29 .15% ).
A m in o - ( 2 - m e th y Ip h e n y la m in o ) - jm e th y le n e p r o p a n e d in i t r i l e
1 ) The R e a c t io n  o f  2 -m e th y lb e n ze n a m in e  w i t h  P o ta ss iu m  T r ic y a n o m e th a n id e  
2 -M e th y lb e n ze n a m in e  ( 2 . 3  g , 0 .024M) and p o ta s s iu m  t r ic y a n o m e th a n id e  
( 3  g , 0 .023M ) were he a te d  un d e r  r e f l u x  i n  s o lu t io n s  o f  re a g e n ts ,  l i s t e d  
i n  T a b le  I ,  made up t o  30 m l w i t h  w a te r ,  f o r  4 h o u r s .  I n  each c a s e ,  
th e  pH o f  th e  m ix tu r e  a t  th e  s t a r t  was m easured. Each m ix t u r e  was 
co o le d  to  room te m p e ra tu re  and th e  p r e c i p i t a t e  was f i l t e r e d  o f f ,  
washed w i t h  d i l u t e  h y d r o c h lo r i c  a c id  and th e n  w a te r ,  and d r i e d .  The 
p r o d u c ts  were compared w i t h  a m in o - ( 2 - m e th y lp h e n y la m in o ) - m e th y le n e -  
p r o p a n e d i n i t r i l e ,  p re p a re d  by th e  method d e s c r ib e d  be low , by m .p . ,  
t . I . e . , a n d  i . r .  s p e c t r o s c o p y .
T a b le  I  -  F o rm a t io n  o f  a m in o - ( 2 - m e th y lp h e n y la m in o ) -m e th y le n e p ro p a n e -  
d i n i t r i l e  i n  w a te r .
Reagen ts  added pH Y i e l d  %
C ; -H y d ro c h lo r ic  a c id  (3  m l)  . 1 2 .2  g ( 5 0 ) °
10 M-Sodium h y d r o x id e  ( l  d ro p ) 14 0
c ^ ^ y d r o c h l o r i c  a c id  ( 2 . 3  m l) 4 2 .6  g (6 0 )
50% s u lp h u r i c  a c id  (1 ml a p p r o x . ) 4 2 .5  g (5 7 )
AcOH ( 0 . 5  g ) ,  lOM-IMaOH ( 0 .2  m l ) ,  
C.-HC1 ( 2 .3  m l)  “
4 .5 2 .5  g (5 7 )
AcOH ( 1 . 5  g ) ,  lOM-NaOH ( 0 .2  m l) 4 .5 1 .0  g (2 3 )
a :  im pu re  p r o d u c t .
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2) A c t io n  o f  Heat on 2 -M ethy lphenv lam m on ium  T r ic y a n o m e th a n id e
2-M e thy lpheny lam m on ium  t r ic y a n o m e th a n id e  ( 1 5 .3  g , 0 .077M ) was h ea ted  
u n d e r  r e f l u x  i n  w a te r  (150 m l)  f o r  8 h o u rs .  The m ix t u r e  was 
c o o le d  and th e  p r e c i p i t a t e  was r e c r y s t a l l i s e d  f rom  e th a n o l  t o  g iv e  
a m in o - ( 2 - m e t h y lp h e n y la m in o ) - m e t h y le n e p r o p a n e d in i t r i l e ,  14 ( 6 g ,
40%), m .p . 18 0 -8 1 °  (F ound : C, 6 6 .2 5 ;  H, 5 . 3 ;  l\l, 2 8 .0 5 .  C a lc u la te d  
f o r  C, 6 6 .6 5 ;  H, 5 . 1 ;  N, 28 .3% ), Ô (dm so -d^ )  . 8 . 3 °  (1H , s ,  NH),
7 .3  (4H, s ,  A rH ) ,  6 . 4 °  (2H, s ,  NH^), 2 .3 3  (3H, s .  M e). A l l e n s t e i n -  
p re p a re d  t h i s  compound by h e a t in g  a m ix t u r e  o f  2 -m e thy lpheny lam m on ium  
c h l o r i d e  and i t s  t r i c y a n o m e th a n id e ,  and r e p o r t e d  a m e l t i n g  p o i n t  
o f  1 88 .5  -  9 0 ° .
H e a t in g  th e  a p p r o p r i a t e  t r i c y a n o m e th a n id e s  i n  a s i m i l a r  way, f o r  th e  t im e s  
shown, gave th e  f o l l o w i n g  compounds ( y i e l d  b e fo r e  r e c r y s t a l l i s a t i o n ) :
A m in o - ( 3 , 4 ~ d i c h lo r o p h e n y la m in o ) - m e t h y le n e p r o p a n e d in i t r i l e . 17 (71% ), 
a f t e r  4 h o u rs .  R e c r y s t a l l i s a t i o n  fro m  2 - m e th o x y e th a n o l /w a te r  gave th e  
p r o d u c t  (58% ), m .p . 230° decomp. (Found : C, 4 7 .1 5 ;  H, 2 . 8 ;  N, 2 1 .6 5 .  
C^gHgCl^H^ r e q u i r e s :  C, 4 7 .4 5 ;  H, 2 . 4 ;  N, 22 .15% ).
A m in o - ( 2 , 5 - d i c h lo r o p h e n y la m in o ) - m e t h y le n e p r o p a n e d in i t r i l e . a f t e r  4 h o u rs .  
R e c r y s t a l l i s a t i o n  from  2 -m e th o x y e th a n o l  gave th e  p r o d u c t  (33% ). m .p . 
200-203  (F ound : C, 4 7 .1 ;  H, 2 .4 5 ;  N, 2 1 .6 5 .  C^gHgCl^N^ r e q u i r e s :
C, 4 7 .4 5 ;  H, 2 . 4 ;  N 22 .15% ).
A m in o - ( 2 - io d o p h e n y la m in o ) - m e t h y le n e p r o p a n e d in i t r i l e  (70% ), a f t e r  12 
h o u rs .  R e c r y s t a l l i s a t i o n  from  2 - m e th o x y e th a n o l /w a te r  gave th e  p r o d u c t  
(43% ), m .p . 21 0 -1 2 °  (Found : C, 3 9 .2 5 ;  H, 2 .4 5 ;  N, 1 8 .1 .  C^gH^IN^ 
r e q u i r e s :  C, 3 8 .7 5 ;  H, 2 . 3 ;  N, 18 .05% ).
A m in o - ( p h e n y la m in o ) - m e th y le n e p r o p a n e d in i t r i l e  (50% ), m .p .  2 2 4 -5 °  (Found :
C, 6 4 .9 ;  H, 4 . 3 ;  N, 2 9 .9 5 .  C a lc u la te d  f o r  C^gH^N^: C, 6 5 .2 ;  H, 4 . 4 ;
N, 3 0 .4% ), a f t e r  12 h o u rs  ( t h e  i . r .  sp e c tru m  o f  a p r e c i p i t a t e  o b ta in e d
by c o o l i n g  th e  s o l u t i o n  a f t e r  th e  f i r s t  4 h o u rs  showed i t  t o  be th e
s t a r t i n g  s a l t ) .  A l l e n s t e i n  p re p a re d  t h i s  compound by h e a t in g  a m ix t u r e
o f  phenylammonium c h l o r i d e  and i t s  t r i c y a n o m e th a n id e ,  and r e p o r t e d  a
om e l t i n g  p o i n t  o f  236 .
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AminQ-(3-trif luoromethylphenylamino-') -methylenepropanedinitrile (93%), 
m.p. 198-200° (Found: C, 52.2; H, 2.65; N, 22.25. requires:
C, 5 2 .4 ;  H, 2 . 8 ;  N, 22 .2 % ),  a f t e r  8 h o u rs .
A m in o - ( 4 - c h l o r o - 1- m e t h y I p h e n y la m in o ) - m e t h y le n e p r o p a n e d in i t r i l e  (78% ), 
a f t e r  10 h o u rs .  R e c r y s t a l l i s a t i o n  from  2 -m e th o x y e th a n o l  gave th e  p r o d u c t  
(31% ), m .p . 2 6 5 -7 °  (Found : C, 5 6 .7 5 ;  H, 4 .1 5 ;  l\l, 2 4 .0 .  C^^HgClIM^ r e q u i r e s ;  
C, 5 6 .8 ;  H, 3 . 9 ;  N, 2 4 .1% ).
A m in o - ( 5 - c h l o r 0 -1 - m e t h y I p h e n y la m in o ) - m e t h y le n e p r o p a n e d in i t r i l e  (82% ), 
a f t e r  10 h o u rs .  R e c r y s t a l l i s a t i o n  fro m  2 -m e th o x y e th a n o l  gave th e
p r o d u c t  (44% ), m .p . 2 1 5 -7 °  (Found : C, 5 6 .4 ;  H, 4 . 1 ;  M, 2 4 .0 .  C^^HgClN^
r e q u i r e s :  C, 5 6 .8 ;  H, 3 .9 ;  N, 24 .1 % ).
A m in o - ( l \ l -e thy  Ip h e n y  la m in o  ) -m e th y  le n e p r  o p a n e d in i  t r i l e . a f t e r  4 h o u rs .  
R e c r y s t a l l i s a t i o n  from  e th a n o l  gave th e  p r o d u c t  (60% ), m .p . 1 5 1 -3 °
(Found: C, 6 8 .0 ;  H , 5 .8 ;  N, 2 6 .4 5 .  e s q u i r e s :  C, 6 7 .9 ;  H, 5 .7 ;
N, 26 .4% ).
A m in o - ( 2 . 4 - d ib r o m o p h e n y la m in o ) - m e t h y le n e p r o p a n e d in i t r i l e
2 ,4 -D ib rom obé nzenam ine  (5  g, 0 . 02M ), p o ta s s iu m  t r ic y a n o m e th a n id e  ( 2 .8  g , 
0 .022M ), jG - h y d r o c h lo r i c  a c id  ( l . 8  m l ,  0.02M a p p r o x . ) ,  and w a te r  (20  m l)  
were he a te d  unde r r e f l u x  f o r  12 h o u rs .  The m ix tu r e  was c o o le d  and th e  
p r e c i p i t a t e  ( 3 .5  g , 51%) was r e c r y s t a l l i s e d  from  2 -m e th o x y e th a n o l  t o  
g iv e  th e  p r o d u c t  ( l . 5 ,  22%), m .p . 255° decomp. (Found: C, 3 5 .1 5 ;  H, 2 .1 ;  
l\l, 1 6 .7 .  C^gHgBr^N^ r e q u i r e s :  C, 3 5 .1 ;  H, 1 .7 5 :  ; IM, 1 6 .4 % ).
S i m i l a r  r e a c t i o n s ,  u s in g  th e  a p p r o p r ia t e  benzenam ines, gave th e  f o l l o w i n g  com­
pounds ( y i e l d s  b e fo r e  r e c r y s t a l l i s a t i o n ) ,  a f t e r  th e  h e a t in g  t im e s  shown, 
w h ich  were r e c r y s t a l l i s e d  i f  n e ce s sa ry  f rom  2 -m e th o x y e th a n o l ,  u n le s s  
o th e r w is e  s t a t e d :
A m in o - ( 2 - b r o m o p h e n y la m in o ) - m e th y le n e p r o p a n e d in i t r i l e  (97% ), a f t e r  11 h o u rs .  
R e c r y s t a l l i s a t i o n  gave th e  p r o d u c t  (25% ), m .p . 1 8 9 -9 4 °  (Found : C, 4 5 . ^ 5 ;
H, 2 .8 5 ;  IM, 2 1 .5 .  C^gH^BrlM^ r e q u i r e s :  C, 4 5 .6 5 ;  H, 2 .6 5 ;  N, 2 1 .3 % ).
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A m in o -(4 -b rp m o p h e n y la m in o ) - m e t h y l e n e p r o p a n e d in i t r i l e  (88% ), a f t e r  8 
h o u rs .  R e c r y s t a l l i s a t i o n  gave th e  p r o d u c t  (36% ), m .p . 270° decomp.
(Found: C, 4 5 .3 5 ;  H, 2 .6 ;  N, 2 1 .7 5 .  C^gH^BrN^ r e q u i r e s :  C, 4 5 .6 5 ;
H, 2 .6 5 ;  l\l, 21 .3 % ).  A second c ro p  o f  p r o d u c t  (37% ), m .p . 2 5 5 -6 5 °  decom p., 
was o b ta in e d  fro m  th e  r e c r y s t a l l i s a t i o n  l i q u o r s .
A m in o - ( 2 - c h lo r o p h e n y la m in o ) - m e t h y le n e p r o p a n e d in i t r i l e  (88% ), a f t e r  8 
h o u rs .  R e c r y s t a l l i s a t i o n  gave t h e  p r o d u c t  (57% ), m .p . 2 0 3 -5 °  (Found:
C, 5 4 .7 ;  H, 3 . 5 ;  N, 2 5 .8 .  C^gH^ClN^ r e q u i r e s :  C, 5 4 .9 ;  H, 3 .2 5 ;
N, 25 .65% ).
A m in o - ( 3 - c h ld r o p h e n y la m in o ) - m e t h y le n e p r o p a n e d in i t r i l e , 22 (82% ), m .p . 
2 0 9 -1 1 °  (Found : C, 5 4 .7 ;  H, 3 .3 ;  N, 2 5 .4 .  C^^H^CIN. r e q u i r e s :  C, 5 4 .9 ;
fi p 1 U r 4
H, 3 .2 5 ;  N, 25 .65% ), Ô (dmso-d ) 9 .4 5  ( lH ,  s ,  NH), 7 . 6 °  (2H , s ,  IMH^),
7 . 5 - 7 . 0  (4H, m, A rH ) ,  a f t e r  4 h o u rs .  When an a t te m p t  was made to
r e c r y s t a l l i s e  th e  compound fro m  2 - m e th o x y e th a n o l /w a te r ,  i t  was h y d r o ly s e d  
to  3 - a m in o - ( 3 - c h lo ro p h e n y la m in o ) - 2 - c y a n o p ro p e n a m id e ,  w h ich  was i d e n t i f i e d  
by com pa r ison  o f  i t s  i . r .  spec trum  w i t h  t h a t  o f  an a u t h e n t i c  sample i
p re p a re d  from  th e  p o ta s s iu m  s a l t  o f  d ic y a n o a c e ta m id e .
A m in o - ( 4 - c h l o r o p h e n y la m in o ) - m e t h y le n e p r o p a n e d in i t r i l e , a f t e r  6 h o u r s .  
R e c r y s t a l l i s a t i o n  gave th e  p r o d u c t  (45% ), m .p . 20 8 -1 0 °  (Found : C, 5 4 .5 ;
H, 3 . 2 ;  N, 2 5 .4 .  C^gH^ClN^ r e q u i r e s :  C, 5 4 .9 ;  H, 3 .2 5 ;  N, 2 5 .65% ).
A m in o - ( 4 - f l u o r o p h e n y la m in o ) - m e t h y le n e p r o p a n e d in i t r i l e  (67% ), a f t e r  8 
h o u rs .  R e c r y s t a l l i s a t i o n  from  2 -m e th o x y e th a n o l /w a te r  gave th e  p r o d u c t  
(47% ), m .p . 1 9 0 -92°  (Found : C, 5 9 .7 ;  H, 3 .8 5 ;  N, 2 7 .4 .  C^gH^FN^ r e q u i r e s :  
C, 5 9 .4 ;  H, 3 . 5 ;  N, 2 7 .7% ).
A m in o - ( 4 - io d o p h e n y la m in o ) f m e t h y le n e p r o p a n e d in i t r i l e , a f t e r  22 h o u rs .
The b la c k  s o l i d  was washed w i t h  2 - p ro p a n o l  and w a te r  t o  g iv e  th e  p r o d u c t  
(61% ), m .p . 278° decomp. (Found: C, 3 8 .4 5 ;  H, 2 .2 5 ;  N, 1 7 .6 .  C^gH^IN^ 
r e q u i r e s :  C, 3 8 ,7 5 ;  H, 2 .3 ;  N, 18 .05% ).
A m in o - ( 3 - n i t r o p h e n y la m in o ) - m e t h y le n e p r o p a n e d in i t r i l e  (76% ), a f t e r  7 h o u rs ,  
R e c r y s t a l l i s a t i o n  gave th e  p r o d u c t  (32% ), m .p . 230° decomp. (F ound :
C, 5 2 .5 ;  H, 3 .0 5 ;  N, 3 0 .2 5 .  C a lc u la te d  f o r  C^gH^H^O.^: C, 5 2 .4 ;  H, 3 .1 ;  
l\l, 30 .55% ). A l l e n s t e i n ^  p re p a re d  t h i s  compound from  3 - n i t r o b e n z e n a m in e  
and A m in o c h lo r o m e th y le n e p r o p a n e d in i t r i l e  and r e p o r t e d  i t s  m e l t i n g  p o i n t  
t o  be 253 . I t  i s  p o s s ib le  t h a t  h i s  p r o d u c t  c o n ta in e d  a s m a l l  amount 
o f  3 -n i t ro p h e n y la m m o n iu m  c h l o r i d e ,  w h ich  m ig h t  e x p la in  th e  d is c r e p a n c y  
i n  th e  m e l t i n g  p o i n t s .
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A m in o - ( 4 - n i t r o p h e n v la m in D ) - m e t h v le n e p r o p a n e d in i t r i l e  (80% ), a f t e r  
12 h o u rs ,  R e c r y s t a l l i s a t i o n  gave th e  p r o d u c t  (59% ), m .p . 260° decomp. 
(Found: C, 5 2 .6 ;  H, 3 .0 5 ;  N, 3 0 .2 .  r e q u i r e s :  C, 5 2 .4 ;
H, 3 .1 ;  N, 30 .55% ).
A m in o - ( 4 - b r o m o - 3 - m e th v lp h e n v la m in o - ) - m e th v le n e p r o p a n e d in i t r i le  (94% ). 
a f t e r  24 h o u rs .  R e c r y s t a l l i s a t i o n  f ro m  2 - m e th o x y e th a n o l /w a te r  gave th e  
p r o d u c t  (69% ), m .p . 2 0 2 -4 °  (Found : C, 4 7 .6 5 ;  H, 3 .3 ;  N, 2 0 .2 5 .  C^^HgBrN^ 
r e q u i r e s :  C, 4 7 .6 5 ;  H, 3 .2 5 ;  N, 2 0 .2% ).
A m in o - ( 3 - c h lo r o - 2 - m e t h v lp h e n v la m in o ) - m e t h v le n e p r o p a n e d in i t r i l e  (78% ), 
a f t e r  10 h o u rs .  R e c r y s t a l l i s a t i o n  f rom  e th a n o l  gave th e  p r o d u c t  (48% ), 
m .p .  2 4 4 -5 °  (Found : C, 5 6 .5 5 ;  H, 4 . 0 ;  N, 2 4 .3 5 .  C^^HgClN^ r e q u i r e s :
C, 5 6 .8 ;  H, 3 .9 ;  N, 2 4 .1% ).
A m in o - ( 2 - c h l o r o - 6 - m e t h v lp h e n v la m in o ) - m e t h v le n e p r o p a n e d in i t r i l e  (77% ). 
a f t e r  8 h o u rs .  R e c r y s t a l l i s a t i o n  gave th e  p ro d u c t  (30% ). m .p . 2 0 6 -7 °  
(Found : C, 5 7 .0 5 ;  H, 4 .0 5 ;  l\l, 2 3 .8 5 .  C^^HgClN^ r e q u i r e s :  C, 5 6 .8 ;
H, 3 .9 ;  M, 24 .1% ).
A m in o - ( N - m e th y lp h e n y la m in o ) - m e th y le n e p r o p a n e d in i t r i l e  (63% ),
m .p . 2 4 0 -4 2 °  decomp. (Found: C, 6 6 .4 ;  H, 5 .2 5 ;  N, 2 8 .2 .  C a lc u la te d
f o r  C^^H^gN^ C, 6 6 .6 5 ;  H, 5 . 1 ;  N, 28 .25% ). A l l e n s t e i n ^  p re p a re d
t h i s  compound fro m  N -m e thy lbenzenam ine  and a m in o c h lo ro m e th y le n e p ro p a n e -
d i n i t r i l e .
A m in o - ( 4 - m e t h y Ip h e n y la m in o ) - m e th v le n e p r o p a n e d in i t r i l e  (71% ), a f t e r  8 
h o u rs .  R e c r y s t a l l i s a t i o n  gave th e  p r o d u c t  -(34% ). m .p . 2 4 2 -5 °  decomp. 
(Found: C, 6 6 .9 5 ;  H, 5 .2 5 ;  N, 2 8 .0 .  r a q u i r e s :  C, 6 6 .6 5 ;
H, 5 .1 ;  N, 28 .25% ).
A m in o - ( 2 - m e th o x y p h e n y la m in o ) - m e th y le n e p r o p a n e d in i t r i l e . a f t e r  12 h o u r s .  
R e c r y s t a l l i s a t i o n  gave th e  p ro d u c t  (62% ), m .p .  1 7 7 -9 °  (Found : C, 6 1 .3 ;
H, 4 .8 5 ;  N, 2 5 .6 5 .  C^^H;jgN^O r e q u i r e s :  C, 6 1 .6 5 ;  H, 4 . 7 ;  l\l, 26 .1 5 % ).
A m in o - ( 3 - m e th o x y p h e n y la m in o ) - m e th y le n e p r o p a n e d in i t r i l e  (70% ), a f t e r  
12 h o u rs .  R e c r y s t a l l i s a t i o n  from  2 - m e th o x y e th a n o l /w a te r  gave th e  p r o d u c t  
(44% ), m .p .  19 6 -7 °  (Found : C, 6 1 .9 ;  H, 4 .6 5 ;  N, 2 6 .5 .  C, H .^N.O
1 1  I U  4
r e q u i r e s :  C, 6 1 .6 5 ;  H, 4 . 7 ;  N, 26 .15% ).
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A m in o - ( 4 - m e th o x y p h e n v la m in o ) - m e th v le n e p r o p a n e d in i t r i l e , a f t e r  IB h o u rs .  
R e c r y s t a l l i s a t i o n  gave th e  p r o d u c t  (20% ), m .p . 2 4 4 -5 °  decomp. (Found:
C, 6 1 .3 ;  H, 4 .5 5 ;  l\l, 2 6 .1 5 .  C^^H^gN^O r e q u i r e s :  C, 6 1 .6 5 ;  H, 4 . 7 ;
N, 26 .15% ).
A m in o - ( 3 , 5 - d im e t h y lp h e n y la m in o ) - m e t h y le n e p r o p a n e d in i t r i l e  (85% ), a f t e r  
10 h o u rs .  R e c r y s t a l l i s a t i o n  gave th e  p r o d u c t  (40% ), m .p . 2 6 5 -7 0 °
(Found: C, 6 7 .7 5 ;  H, 5 .8 ;  N, 2 6 .3 5 .  ^']2^')2*^4 e s q u i r e s :  C, 6 7 .9 ;  H, 5 .6 5 ;  
N, 26 .4% ).
Am ino[ 2 - ( l - m e t h y l e t h y l ) - p h e n y l a m i n o 1 - m e t h y l e n e p r o p a n e d i n i t r i l e  (92% ), 
a f t e r  8 h o u rs .  R e c r y s t a l l i s a t i o n  from  2 - m e th o x y e th a n o l /w a te r  gave th e  
p r o d u c t  (69% ), m .p . 2 1 6 -7 °  (Found : C, 6 9 .2 5 ;  H, 6 . 4 ;  l\l, 24 .45 .
^13^14*^4 e s q u i r e s :  C, 6 9 .0 ;  H, 6 .2 5 ;  N, 24 .75% ).
A m in o - ( 2 , 5 - d ie t h o x y p h e n y la m in o ) - m e t h y le n e p r o p a n e d in i t r i l e  (96% ), a f t e r  
12 h o u rs .  R e c r y s t a l l i s a t i o n  from  2 - m e th o x y e th a n o l /w a te r  gave th e  p r o d u c t  
(46% ), m .p . 1 9 0 -9 1 °  (Found : C, 6 2 .0 5 ;  H, 5 .9 5 ;  N, 2 0 .3 5 .
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r e q u i r e s :  C, 6 1 .7 5 ;  H, 5 .9 ;  l\l, 2 0 .6% ).
A m in o - ( 4 - p h e n o x y p h e n y la m in o ) - m e t h y le n e p r o p a n e d in i t r i l e , a f t e r  8 h o u r s .
The b la c k  s o l i d  was r e c r y s t a l l i s e d  to  g iv e  th e  p r o d u c t  (25% ), m .p .
2 0 8 -1 0 °  (Found : C, 6 9 .3 ;  H, 4 .3 5 ;  N, 1 9 .8 5 .  r e q u i r e s :  C, 6 9 .5 5 ;
H, 4 . 4 ;  N, 2 0 .3 % ).
P o tass ium  4 - ( l - a m in o - 2 ,2 - d ic y a n o e t h e n y la m in o ) - b e n z e n e s u lp h o n a t e  h y d r a te
4 -A m in o b e n z e n e s u lp h o n ic  a c id  ( 1 7 .3  g , O .IM ) and p o ta s s iu m  t r i c y a n o ­
m e th a n id e  ( l 4  g , O . I IM )  were he a te d  un d e r  r e f l u x  i n  w a te r  (lOO m l)  f o r  
8 h o u rs .  The s o l u t i o n  was c o o le d  to  p r e c i p i t a t e  th e  p r o d u c t  ( 2 2 .4  g , 
68%), m .p . 250° decomp. ( fo u n d :  C, 3 7 .1 ;  H, 3 . 1 ;  l\l, 1 7 .5 .  C.r,H„KI\l 0 „S  +
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1 .2 5  H O  r e q u i r e s :  C, 3 6 .9 ;  H, 3 . 4 ;  N, 1 7 .25% ). The w a te r  c o n te n t  was 
c o n f i rm e d  by th e r m a l  g r a v i m e t r i c  a n a l y s i s .
— I l l  —
R e a c t io n s  o f  D iam ines  w i t h  P o tass ium  T r ic y a n o m e th a n id e  
P ip e r a z in e
1) P ip e r a z in e  (15 g , 0 .1 7 M ) ,  p o ta s s iu m  t r ic y a n o m e th a n id e  (14  g , 0 .1 1 M ) ,  
_ c - h y d r o c h lo r ic  a c id  (9 m l ,  0.1M a p p r o x . ) ,  and w a te r  (30 m l)  were 
h e a te d  un d e r  r e f l u x  f o r  14 h o u rs .  The s o l u t i o n  was l e f t  a t  room 
te m p e ra tu re  f o r  4 d a ys ,  d u r in g  w h ich  t im e  th e r e  c r y s t a l l i s e d  o u t  
A m in o - ( 1 - p i p e r a z i n y l ) - m e t h y l e n e p r o p a n e d i n i t r i l e  ( 1 3 .5  q . 70%), 
m .p . 1 8 0 -8 4 °  (Found : C, 5 4 .2 ;  H, 6 .3 ;  l\l, 3 9 .8 .  C H I\1 r e q u i r e s :
O l i o
C, 5 4 .2 ;  H, 6 .2 5 ;  IM, 39,
2) ^ ^ - H y d r o c h lo r ic  a c id  was added to  a m ix t u r e  o f  a m i n o - ( l - p i p e r a z i n y l ) -  
m e t h y l e n e p r o p a n e d in i t r i l e  ( l 7 . 7  g , O .IM ) and w a te r  (30 m l)  u n t i l  
th e  pH J u s t  changed to  2. P o tass ium  t r ic y a n o m e th a n id e  ( l 4  g,
0 .11M) i n  h o t  w a te r  (20 m l)  was added.. The m ix tu r e  was c o o le d  to  
room te m p e ra tu re  and th e  p r e c i p i t a t e  was f i l t e r e d  o f f ,  d r i e d  and 
s t i r r e d  w i t h  m e th a n o l .  A t r a c e  o f  i n s o l u b l e  s o l i d  was f i l t e r e d  o f f  
and th e  f i l t r a t e  was e v a p o ra te d  t o  le a v e  th e  a m i n o - ( l - p i p e r a z i n y l ) -  
m e t h y l e n e p r o p a n e d in i t r i l e  s a l t  o f  t r ic y a n o m e th a n e  ( l 2 . 6  g , 47%), 
m .p . >340 (F ound : C, 5 3 .5 5 ;  H, 4 . 7 ;  N, 4 1 .6 5 .  ^']2^'|2*^8 ^ ® P u i re s :
C, 5 3 .7 ;  H, 4 . 5 ;  IM, 41 .7 5 % ).
The s a l t  ( 9 . 6  g, 0 .035M ) was h e a ted  u n d e r  r e f l u x  i n  w a te r  (35  m l)  
f o r  10 h o u rs .  Washing th e  p r e c i p i t a t e  w i t h  a c e to n e  and w a te r  l e f t  
a m i n o - r 4 - ( 1- a m in o - 2 . 2 - d i c y a n o e t h e n y l ) - 1 - p ip e r a z in y l1 - m e t h y le n e p r o -  
p a n e d i n i t r i l e  ( 4 . 7  g , 49%), m .p . >360° (Found : C, 5 3 .4 5 ;  H, 4 . 6 5 ;
IM, 4 1 .3 .  r e q u i r e s :  C, 5 3 .7 ;  H, 4 . 5 ;  IM, 4 1 .75% ).
3 , 5 - D ib r o m o - 4 - c h lo r o - 1 , 2 -b e n ze n e d ia m in e
The d ia m in e  (15 g , 0 .0 5 M ) ,  p o ta s s iu m  t r ic y a n o m e th a n id e  (7 g , 0 .0 5 5 M ),  
and w a te r  (50 m l)  were he a te d  unde r r e f l u x  f o r  48 h o u rs .  The p r e c i p i t a t e  
was s t i r r e d  w i t h  warm 1]M-sodium h y d ro x id e  and i n s o l u b l e  m a t e r i a l  was 
f i l t e r e d  o f f .  The f i l t r a t e  was n e u t r a l i s e d  to  pH 7 w i t h  h y d r o c h lo r i c  a c id ,  
The p r e c i p i t a t e  was r e c r y s t a l l i s e d  from  2 - m e th o x y e th a n o l /w a te r  t o  g iv e  
a m in o - ( 2 - a m in o - 3 , 5 - d ib r o m o - 4 - c h lo r o p h e n y la m in o ) - m e t h y le n e p r o p a n e d in i t r i l e  
(7 g , 36%), m .p . 200° decomp. (Found : C, 3 0 .7 ;  H, 1 . 6 ;  H, 1 7 .5 .  
C^gHgBr^CllMg r e q u i r e s :  C, 3 0 .7 ;  H, 1 .6 ;  IM, 1 7 .9% ).
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O th e r  1 , 2 -B e nzen ed iam ines
S i m i l a r  r e a c t i o n s ,  u s in g  th e  a p p r o p r ia t e  b e n ze n e d ia m in e s ,  gave th e  
f o l l o w i n g  compounds, a f t e r  h e a t in g  f o r  th e  t im e s  shown, w h ich  were 
p u r i f i e d  and r e c r y s t a l l i s e d  i n  th e  same way, u n le s s  o th e r w is e  s t a t e d :
A m in o - ( 2 - a m in o - 3 ,4 . 5 - t r i c h l o r o p h e n y la m i n o ) - m e t h v l e n e p r o p a n e d in i t r i l e  
(45% ), m .p .  180° decomp. (Found : C, 3 9 .7 5 ;  H, 2 .3 ;  M, 2 2 .7 5 .  C H^Cl l\l^1U O ' O 3
r e q u i r e s :  C, 3 9 .7 ;  H, 2 .0 ;  N, 2 3 .1 5 % ),  a f t e r  30 h o u rs .
A m in o - ( 2 - a m in o - 3 .5 - d ib r c m o p h e n y la m in o ) - m e th y le n e p r o p a n e d in i t r i l e  (36% ), 
m .p .  258° decomp. (Found : C, 3 3 .9 5 ;  H, 2 . 0 ;  N, 1 9 .7 .  C^gH^Br^Ng r e q u i r e s  
C, 3 3 .6 5 ;  H, 2 . 0 ;  l\l, 1 9 .6% ), a f t e r  36 h o u rs .
A m in o - ( 2 - a m in o - 4 . 5 - d i c h lo r o p h e n y la m in o ) - m e t h y le n e p r o p a n e d in i t r i l e  ( 6 8 %), 
m .p .  207° decomp. (Found: C, 4 5 .0 ;  H, 2 . 9 ;  N , 2 5 .7 5 .
1 0 /  2 5
r e q u i r e s :  C, 4 4 .8 ;  H, 2 .6 5 ;  l\l, 26 .1 % ),  a f t e r  14 h o u rs .
A m in o - ( 2 - a m in o - 3 , 5 - d i i o d o p h e n y la m in o ) - m e t h y le n e p r o p a n e d in i t r i l e  (59% ), 
m .p . 250 decomp. (Found : C, 2 6 .5 5 ;  H, 1 .9 ;  l\l, 1 5 .2 5 .  C^gH^I^Ng r e q u i r e s ;  
C, 2 6 .6 5 ;  H, 1 .5 5 ;  l\l, 15 .55% ), a f t e r  48 h o u rs .
A m in o - ( 2 - a m in o p h e n y la m in o ) - m e th y le n e p ro p a n e d in i t r i l e  (24% ), m .p . 2 8 5 -7 °  
(Found: C, 6 0 .7 ;  H, 4 . 9 ;  N, 3 4 .9 5 .  C^gHgNg r e q u i r e s :  C, 6 0 .3 ;  H, 4 .5 5 ;  
l\l, 35 .15% ), a f t e r  24 h o u rs .
A m in o - ( 2 - a m in o - 4 , 5 - d im e t h y lp h e n y la m in o ) - m e t h y le n e p r o p a n e d in i t r i l e  (70% ), 
m .p . 195° decomp. (Found: C, 6 2 .9 5 ;  H, 5 .7 5 ;  l\l, 3 0 .7 .  r e q u i r e s :
C, 6 3 .4 ;  H, 5 .7 5 ;  l\I, 3 0 .8% ), a f t e r  2 0  h o u rs .  The p r o d u c t  was p u r i f i e d  
v i a  s o l u t i o n  i n  a l k a l i ,  b u t  n o t  r e c r y s t a l l i s e d .
1 , 3 -B enzen ed iam ine
The d ia m in e  (1 0 .8  g , O . IM ) ,  p o ta s s iu m  t r ic y a n o m e th a n id e  (14 g , 0 .1 1 M ) ,  
c _ - h y d ro c h lo r ic  a c id  (9 m l ,  O.IM a p p r o x . ) ,  and w a te r  (lOO m l )  were  h e a te d  
unde r  r e f l u x  f o r  8 h o u rs .  The m ix t u r e  was c o o le d  and th e  p r e c i p i t a t e  
was r e c r y s t a l l i s e d  from  2 - m e th o x y e th a n o l /w a te r  to  g iv e  a m in o - (3 -a m in o p h e n y l -  
a m in o ) - m e t h y le n e p r o p a n e d in i t r i l e  ( 6 . 5  g, 33%), decomp. 250° w i t h o u t  
m e l t i n g  (F o u n d : C, 6 0 .5 ;  H, 4 .3 5 ;  1\), 3 5 .5 .  C^gHglMg r e q u i r e s :  C, 6 0 .3 ;
H, 4 .5 5 ;  IM, 35 .15% ).
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R e a c t io n  o f  2—Amino—5—c h lo r o b e n z o ic  A c id  w i t h  P o tass ium  T r ic y a n o m e th a n id e  
The a c id  ( 1 7 .2  g, O . IM ) ,  p o ta s s iu m  t r ic y a n o m e th a n id e  (14  g 0 .1 1 M ),  
£ - h y d r o c h l o r i c  a c id  (9 m l ,  O.IM a p p r o x . ) ,  and w a te r  (lOO m l)  were h ea ted  
un d e r  r e f l u x  f o r  12 h o u rs .  The p r e c i p i t a t e  (2 0 .8  g , 79%), decomp. 2 6 0 ° ,  
was d is s o lv e d  i n  l lV s o d iu m  h y d r o x id e .  A c i d i f i c a t i o n  w i t h  h y d r o c h lo r i c  
a c id  gave a p r e c i p i t a t e  o f  2 - f ( 1- a m in o - 2 . 2 - d i c y a n o e t h e n y l ) - a m in o ] - 5 -  
c h lo r o b e n z o ic  a c id  ( l 6 . 6  g , 63%), decomp. 260° (Found ; C, 5 0 .7 ;  H, 2 .4 ;
N, 21.45%,- M+, 2 6 4 .0 2 1 8 .  C^^H^CIN^O^ r e q u i r e s ;  C, 5 0 .3 ;  H, 2 . 7 ;  N, 21.35%; 
M"^, 2 6 4 .0 2 0 8 ) .
M e t h y l a m i n o - ( l - p i p e r i d i n y l ) - m e t h y l e n e p r o p a n e d i n i t r i l e  (2 4 )  
A m i n o - ( l - p i p e t i d i n y l ) - m e t h y l e n e p r o p a n e d i n i t r i l e  ( 1 2 .5  g , 0 .0 7 M ) ,  
iodom ethane  (25 g, 0 .1 8 M ) ,  p o ta s s iu m  c a rb o n a te ,  anhyd , ( l 4 . 3  g , 0 .1 0 5 M ),  
and a c e to n e  (lOO m l)  were h e a te d  un d e r  r e f l u x  f o r  20 h o u rs .  The m ix tu r e  
was f i l t e r e d  h o t  and th e n  re duced  i n  volume to  remove excess  io d o m e th a n e .  
The s o l u t i o n  was pou red  i n t o  w a te r  t o  g iv e  an o i l  w h ich  c r y s t a l l i s e d  a f t e r  
a few  m in u te s .  The s o l i d  was r e c r y s t a l l i s e d  fro m  e th a n o l  t o  g iv e  th e  
p r o d u c t  (5 g, 37%), m .p . 1 5 5 -7 °  (Found : C, 6 2 .9 ;  H, 7 . 3 ;  l\l, 29.7%;
M+, 190. r e q u i r e s :  C, 6 3 .1 5 ;  H, 7 . 4 ;  N, 29.45%; M+, 1 9 0 ) ,
6 (dm so-d^ /C D C lg )  7 .1 5 °  ( lH ,  b , NH), 3 .4 5  and 1 .7  ( lO H , m, p i p e r i d i n e  H ),  
3 .0  (3H, d ,  NHMe). The m e th y l  a b s o r p t io n  was reduced  t o  a s i n g l e t  when 
D^O was added to  th e  sam ple .
A m in o - ( N - m e th y 1 - 3 - c h lo r o p h e n y la m in o ) - m e th y le n e p r o p a n e d in i t r i l e  (2 3 )  
was p re p a re d  s i m i l a r l y ,  e x c e p t  t h a t  th e  r e a c t i o n  m ix tu r e  was n o t  f i l t e r e d  
b u t  poured  s t r a i g h t  i n t o  w a te r .  R e c r y s t a l l i s a t i o n  o f  th e  p r e c i p i t a t e  
f rom  2 -m e th o x y e th a n o l  gave th e  p r o d u c t  (17% ), m .p . 2 3 6 -7 °  (Found : C, 5 6 .4 5 ;  
H, 4 .2 5  N, 2 3 .7 .  C^^HgClN^ r e q u i r e s :  C, 5 6 .8 ;  H, 3 .9 ;  N, 2 4 .1 % ).  The 
p . m . r .  spec trum  o f  th e  p r o d u c t  i n  t r i f l u o r a c e t i c  a c id  showed o n ly  one 
N-Me p eak , a t  Ô 3 .6 .
E t h y l  [~2 -r( 1- a m in o - 2 , 2 - d i c y a n o e th e n y l ) - a m in o  1 - 4 . 5 - d i c h lo r o p h e n y l1 -  
a m in o c a r b o n o th io y l^  - c a rb a m a te  (3 0 )
E t h y l  c h lo r o fo r m a t e  (5  g , 0 .046M) was added s lo w ly  t o  a s o l u t i o n  o f  
p o ta s s iu m  th io c y a n a te  (5  g , 0 .051M) i n  a ce to n e  (50 m l)  w i t h  i c e  c o o l i n g  
t o  keep th e  te m p e ra tu re  be low  4 0 ° .  A f t e r  a d d i t i o n ,  th e  m ix t u r e  was 
s t i r r e d  a t  3 0 -4 0 °  f o r  1 ho u r  and th e n  c o o le d  to  1 0 ° .  A m in o - (2 -a m in o -
4 , 5 - d ic h lo r o p h e n y la m in o ) - m e t h y le n e p r o p a n e d in i t r i l e  ( l 0 . 2  g, 0 .04M ) 
was added and th e  m ix tu r e  was s t i r r e d  a t  room te m p e ra tu re  f o r  2 h o u rs .
The p r e c i p i t a t e  was f i l t e r e d  o f f ,  washed w i t h  a ce to n e  and w i t h  w a te r ,  
and d r i e d  t o  g iv e  th e  p r o d u c t  ( 4 .6  g , 29%), m .p .  195° decomp. (F ound :
C, 4 1 .6 5 ;  H, 2 . 9 ;  C l ,  1 7 .9 ;  N, 2 0 .7 .  . H ,^C l^N^O^S r e q u i r e s :  C, 4 2 .1 ;
14  I Z  Z D Z
H, 3 .0 5 ;  C l ,  1 7 .7 5 ;  N, 21 .05% ).
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The R e a c t io n  o f  G u a n id in e  w i t h  P o tass ium  T r ic y a n o m e th a n id e
1, G u a n id in e  c a rb o n a te  ( 1 3 .5  g , 0 .1 5 M ),  p o ta s s iu m  t r i c y a n o m e th a n id e  
(13 g , O . IM ) ,  £ - h y d r o c h l o r i c  a c id  (9 m l ,  O .IM  a p p r o x . )  and w a te r  
(21 m l)  were h e a te d  unde r  r e f l u x  f o r  6 h o u r s .  The p r e c i p i t a t e  was 
washed w i t h  w a te r ,  a ce to n e  and e th a n o l  t o  g iv e  2 , 4 , 6 - t r i a m i n o - 5 -  
c y a n o p y r im id in e , 37 ( 3 .2  g , 21%), m . p . >360° (Found : C, 3 9 .8 5 ;
H, 4 .3 5 ;  N, 5 6 .1 .  CgHglMg r e q u i r e s :  C, 4 0 .0 ;  H, 4 .0 5 ;  N, 56 .0% ).
The i . r .  spec trum  o f  th e  p r o d u c t  showed a b s o r p t io n s  a t
- 1  - i3 .1 0 0  -  3 ,5 0 0  cm and -CM a b s o r p t io n  as a s i n g l e t  a t  2 ,2 0 0  cm
2. G u a n id in e  c a rb o n a te  ( 1 3 .5  g , 0 .15M) and p o ta s s iu m  t r ic y a n o m e th a n id e  
( l 3  g, O .IM ) were h e a te d  unde r r e f l u x  i n  w a te r  (30 m l)  f o r  6 h o u rs .
A w h i t e  p r e c i p i t a t e  s t a r t e d  t o  fo rm  im m e d ia te ly  on commencement o f  
h e a t in g .  The p r e c i p i t a t e  was washed w i t h  w a te r ,  a c e to n e  and
e th a n o l .  The i . r .  spec trum  o f  th e  s o l i d  showed NH a b s o r p t io n s  a t
—1 —13 .1 0 0  -  3 ,5 0 0  cm and a d o u b le t  -CN a b s o r p t io n  a t  2 ,1 7 0  and 2 ,2 0 0  cm ,
w h ich  wou ld  be c o n s i s t e n t  w i t h  th e  s t r u c t u r e  o f  1- a m in o - 2 , 2 - d i c y a n o -  
e th e n y lg u a n id in e .
The s o l i d  was d i s s o lv e d  i n  h o t  I F I - h y d r o c h lo r i c  a c id .  The pH o f  th e  
s o l u t i o n  was a d ju s te d  to  7 w i t h  sodium h y d r o x id e  s o l u t i o n  t o  g iv e  
a p r e c i p i t a t e  w h ic h  was fo u n d  to  be 2 , 4 , 6 - t r i a m in o - 5 - c y a n o p y r im id i n e , 37 
( 4 .4  g, 30%), by com pa r ison  o f  i t s  i . r .  sp e c tru m  w i t h  t h a t  o f  t h e  
a u t h e n t i c  sample d e s c r ib e d  above . .
3 , 3 -D ia m in o -2 -c y a n o p ro p e n a m id e s  
3 - A m in o -3 - (2 -b ro m o p h e n y la m in o ) -2 -c y a n o p ro p e n a m id e
The 2-bromophenylammonium s a l t  o f  d ic y a n o a c e ta m id e  ( l 6 . 6  g ,  0 .06M ) 
was h e a te d  u n d e r  r e f l u x  i n  w a te r  (60  m l)  f o r  8 h o u rs  t o  g iv e  a p r e c i p i t a t e  
o f  th e  p r o d u c t  ( 1 2 .7  g , 77%). R e c r y s t a l l i s a t i o n  fro m  2 - m e t h o x y e th a n o l /  
w a te r  gave th e  p r o d u c t  ( 9 .8  g, 59%), m .p . 2 1 0 -1 1 °  (Found: C, 4 2 .3 5 ;
H, 3 .5 ;  N, 1 9 . 8 5 .  C^gHgBrN^O r e q u i r e s :  C, 4 2 .7 ;  H, 3 .2 5 ;  N-, 19 .95% ).
H e a t in g  th e  a p p r o p r i a t e  s a l t s  i n  w a te r  s i m i l a r l y ,  f o r  th e  t im e s  shown, 
gave th e  f o l l o w i n g  compounds, w h ich  were r e c r y s t a l l i s e d  from  2-m e th o x y ­
e th a n o l /w a te r  :
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3 - A m in o - 3 - ( 2 - io d o p h e n v la m in o ) -2 - c v a n o p r o p e n a m id e , a f t e r  16 h o u rs .  
R e c r y s t a l l i s a t i o n  gave th e  p ro d u c t  ( 1 . 4  g, 13%), m .p . 1 2 4 -5 °  (Found :
C, 3 6 .3 ;  H, 3 .0 5 ;  N, 1 7 .0 5 .  C^gHglN^O r e q u i r e s :  C, 3 6 .6 ;  H 2 *7 5 ;
N, 17 .1% ).
3 - A m in o - 3 - ( 4 - c h l o ro -2 -m e t h v lp h e n v la m in o ) - 2 -cva n o p ro p e n a m id e  (58% ), 
a f t e r  10  h o u rs .  R e c r y s t a l l i s a t i o n  gave th e  p r o d u c t  ( 2 0 % ). m .p . 2 2 4 -6 °  
(Found : C, 5 2 ,9 5 ;  H, 4 . 7 ;  N, 2 2 .2 5 .  ^ClIM^O r e q u i r e s :  C, 5 2 .7 ;
H, 4 . 4 ;  N, 22 .35% ).
3 - A m in o - 3 - ( 2 , 4 - d ic h lo r o p h e n v la m in o ) - 2 - c y a n o p r o p e n a m id e
2 ,4 -D ic h lo ro b e n z e n a m in e  ( 1 6 .2  g, O . IM ) ,  p o ta s s iu m  s a l t  o f  d ic y a n o ­
a c e ta m id e  ( l 6 g , 0 .1 1 M ),  _ c - h y d r o c h ld r i c  a c id  (9 m l ,  O.IM a p p r o x . ) ,  
and w a te r  ( 1 0 0  m l)  were h e a te d  u n d e r  r e f l u x  f o r  2 0  h o u rs  t o  g iv e  a p r e c i ­
p i t a t e  o f  th e  p ro d u c t  ( 2 1 .5  g , 79%). R e c r y s t a l l i s a t i o n  f ro m  2 -m e th o xy^  
e th a n o l  qave th e  p ro d u c t  ( lO  g , 37%), m .p . 2 2 8 -3 0 °  (Found: C, 4 4 .1 ;
H, 2 .8 5 ;  N, 2 0 .8 .  C^gHgCl^N^O r e q u i r e s :  C, 4 4 .3 ;  H, 2 .9 5 ;  N, 20 .65% ).
S i m i l a r  r e a c t i o n s ,  u s in g  a p p r o p r i a t e  benzenam ines, gave th e  f o l l o w i n g  
compounds ( y i e l d s  b e fo r e  r e c r y s t a l l i s a t i o n ) ,  a f t e r  th e  h e a t in g  
t im e s  shown, w h ich  were r e c r y s t a l l i s e d  f ro m  2- m e th o x y e th a n o l ,  u n le s s  
o th e r w is e  s t a t e d :
3 - A m in o -3 - ( 3 , 4 -d ic h lo ro p h e n y la m in o ) - 2 - c y a n o p r o p e n a m id e  (82% ), a f t e r  4 
h o u rs .  R e c r y s t a l l i s a t i o n  gave th e  p r o d u c t  ( l9 % ) ,  m .p . 215° (Found :
C, 4 4 .4 ;  H, 3 .3 5 ;  N, 20 *35 . C^gHgCl^N^O r e q u i r e s :  C, 4 4 .3 ;
H, 2 .9 5 ;  N; 20 .65% ). H e a t in g  a m in o - ( 3 , 4 - d i c h lo r o p h e n y la m in o ) -  
m e t h y le n e p r o p a n e d in i t r i l e  i n  2M_-sodium h y d r o x id e  f o r  4 h o u rs  gave th e  
same p r o d u c t  (65% ), m .p . 215 .
3 - A m in o -3 - (3 ,5 - d ic h lo r o p h e n y la m in o ) - 2 - c y a n o p r o p e n a m id e  ( 8 6 % ), a f t e r  8
h o u rs .  R e c r y s t a l l i s a t i o n  from  2 - m e th o x y e th a n o l /w a te r  gave th e  p r o d u c t
(56% ), m .p . 2 3 3 -4 °  (Found: C, 4 4 .6 ;  H, 3 .0 5 ;  N, 2 1 .0 .  C,_HLC1^N.01U o z 4
r e q u i r e s :  C, 4 4 .3 ;  H, 2 .9 5 ;  N, 20 .65% ).
3 - A m in o -3 - ( 4 -b ro m o p h e n y la m in o ) -2 -c y a n o p ro p e n a m id e , a f t e r  10 h o u rs .  
R e c r y s t a l l i s a t i o n  from  2 - m e th o x y e th a n o l /w a te r  gave th e  p r o d u c t  (45% ), 
m .p . 2 0 3 -4 °  (F ound : C, 4 2 .6 ;  H, 3 . 1 ;  N, 1 9 .6 5 .  C^gHgBrN^O r e q u i r e s :
C, 4 2 .7 ;  H, 3 .2 5 ;  N, 19 .95% ).
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3 - A m in o - 3 - ( 2 - c h lo r o p h e n v i am ino)-2-cvanQPTOPenam ide (70% ), a f t e r  8 h o u rs .  
R e c r y s t a l l i s a t i o n  gave th e  p r o d u c t  (33% ), m .p . 2 1 2 -3 °  (Found : C, 5 0 .7 5 ;
H, 3 . 9 :  N, 2 3 .7 .  C^gHgClN^O r e q u i r e s :  C, 5 0 .7 5 ;  H, 3 .8 5 ;  N, 23 .7% ).
3 - A m in o -3 - (3 -c h lo ro p h e n v la m in o ) -2 -c v a n o p ro p e n a m id e  (81% ), a f t e r  8 h o u rs ;  
R e c r y s t a l l i s a t i o n  fro m  2- m e th o x y e th a n o l /w a te r  gave th e  p r o d u c t  (65% ), 
m .p . 2 1 7 -9 °  (Found : C, 5 0 .8 5 ;  H, 3 .6 5 ;  N, 2 4 .0 5 .  C^gHgClN^O r e q u i r e s :
C, 5 0 .7 5 ;  H, 3 .8 5 ;  N, 23 .7 % ),  6 (dm so -d^ )  9 .4 5 °  ( lH ,  s ,  NH), 7 . 6 °
(4H, s ,  NHg + NHg) 7 . 5 - 7 . 0  (4H, m, A rH ) .
3 - A m in o -3 - ( 4 - c h lo ro p h e n v la m in o ) - 2 - c v a n o p ro p e n a m id e . a f t e r  8 h o u rs .  
R e c r y s t a l l i s a t i o n  qave th e  p r o d u c t  (52% ), m .p . 2 1 8 -9 °  (F ound : G, 5 0 .5 5 ;
H, 4 . 0 ;  N, 2 3 .6 .  C^gHgClN^O r e q u i r e s :  C, 5 0 .7 5 ;  H, 3 .8 5 ;  N, 23 .7% ).
3 - A m in o - 3 - ( 4 - f lu o ro p h e n v la m in o ) - 2 - c y a n o p ro p e n a m id e  (55% ). a f t e r  8 h o u rs .  
R e c r y s t a l l i s a t i o n  fro m  2 - m e th o x y e th a n o l /w a te r  gave th e  p r o d u c t  (34% ), 
m .p . 2 4 5 -6 °  (F ound : C, 5 4 .2 5 ;  H, 4 .3 5 ;  N, 2 5 .0 5 .  C^gHgFN^O r e q u i r e s :
C, 5 4 .5 5 ;  H, 4 . 1 ;  N, 25 .45% ).
3 - A m in o - 3 - (4 - io d o p h e n y la m in o ) - 2 - c y a n o p r o p e n a m id e , a f t e r  8 h o u rs .  The 
b la c k  s o l i d  was e x t r a c t e d  w i t h  e th a n o l  and th e  e x t r a c t s  were pou red  i n t o  
c o ld  w a te r .  R e c r y s t a l l i s a t i o n  o f  th e  p r e c i p i t a t e  f rom  2 -p r o p a n o l  gave 
th e  p r o d u c t  ( 6% ), m .p .  215° decomp. (F ound : C, 3 6 .2 5 ;  H, 3 .0 ;  N, 1 6 .8 5 .  
C^gHglN^O r e q u i r e s :  C, 3 6 .6 ;  H, 2 .7 5 ;  N, 17 .05% ).
3 - A m in o - 3 - ( 3 - n i t r o p h e n y la m in o ) - 2 - c y a n o p r o p e n a m id e  (73% ), a f t e r  12 h o u rs .
o •R e c r y s t a l l i s a t i o n  gave th e  p r o d u c t  (21% ), m .p . 233-5  (F ound : C, 4 8 .3 5 ;
H, 3 .6 5 ;  N, 2 8 .2 .  C^gHgNgO^ r e q u i r e s :  C, 4 8 .6 ;  H, 3 .6 5 ;  N, 2 8 .35% ).
3 -A m in o -3 -p h e n y la m in o -2 -c y a n o p ro p e n a m id e  ( 6 8 %"). a f t e r  20 h o u rs  ( a f t e r  
th e  f i r s t  7 h o u rs ,  th e  i . r .  sp e c tru m  o f  th e  g re y  p r e c i p i t a t e  showed i t  
t o  be m a in ly  th e  benzeneamine s a l t  o f  d ic y a n o a c e ta m id e ) .  R e c r y s t a l l i s a t i o n  
qave th e  p r o d u c t  (45% ), m .p .  1 9 4 -5 °  (F ound : C, 5 9 .0 ;  H, 4 .8 5 ;  N, 2 7 .4 5 .  
C1 0 H1 0 N4 O r ° q u i r ° s :  C, 5 9 .4 ;  H, 5 . 0 ;  N, 2 7 .7% ),
.3 -A m in o -3 - ( 3 - t r i f l u o r o m e th y Ip h e n y la m in o ) - 2 - c y a n o p r o p e n a m id e  ( 6 6 % ), 
m .p . 1 1 2 - 6 °  (Found : C, 4 8 .4 5 ;  H, 3.3.; N, 2 0 .5 .  C^^HgFgN^O r e q u i r e s :
C, 4 8 .9 ;  H, 3 .3 5 ;  N, 20 .75% ). The p r o d u c t  was n o t  r e c r y s t a l l i s e d .
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3-Aminp-3-(4-bromQ-3-methvlphenvlamino)-2-cyanoprDpenamide, after 10 
hours. Recrystallisation from ethanol gave the product (32%), m.p.
1 9 3 -4 °  (Found ; C, 4 5 .0 5 ;  H, 3 .9 5 ;  N, 1 9 .4 .  C^^H^^BrN^O r e q u i r e s ;  C, 4 4 .7 ;
H, 3 .8 ;  N, 19 .0 % ).  4 - B r o m o - 3 - m e th y la n i l i n e  f o r  t h i s  p r e p a r a t i o n  was 
p re p a re d  i n  a s i m i l a r  way t o  4 - c h l o r o - 3 - m e t h y l a n i l i n e  (see  b e lo w ) .
3 - A m in o - 3 - (3 - c h lo r o -2 -m e th y Ip h e n y la m in o ) - 2 - c y a n o p ro p e n a m id e  (73% ), 
a f t e r  10 h o u rs .  R e c r y s t a l l i s a t i o n  gave th e  p r o d u c t  (44% ), m .p . 2 0 5 -7 °
(F ound : C, 5 2 .3 5 ;  H, 4 . 4 ;  l\l, 2 1 .9 5 .  C^^H^^CIN^O r e q u i r e s :  C, 5 2 .7 ;
H, 4 . 4 ;  N, 22 .35% ).
3 - A m in o -3 - ( 4 -c h lo ro -3 - m e th y Ip h e n y la m in o ) -2 - c y a n o p ro p e n a m id e  (75% ), 
a f t e r  24 h o u rs .  R e c r y s t a l l i s a t i o n  gave th e  p r o d u c t  (38% ), m .p . 1 8 0 -8 1 °  
(Found : C, 5 3 .0 ;  H, 4 . 6 ;  N, 2 2 .6  C^^H^^ClN^O r e q u i r e s :  C, 5 2 .7 ;
H, 4 . 4 ;  N, 22 .35% ).
3 - A m in o -2 -c y a n o -3 - (4 -m e th y Ip h e n y la m in o ) -p ro p e n a m id e  (44% ), a f t e r  8 
h o u rs .  R e c r y s t a l l i s a t i o n  gave th e  p ro d u c t  (26% ), m .p . 1 9 7 -8 °  (Found :
C, 6 1 .4 5 ;  H, 5 . 3 ;  N, 2 6 .4 .  r e q u i r e s :  C, 6 1 .1 ;  H, 5 .6 ;
N, 2 5 .9 % ).
3 - A m in o -3 - ( 2 -m e th o x y p h e n y la m in o ) -2 -c y a n o p ro p e n a m id e  (82% ), a f t e r  10 
h o u rs .  R e c r y s t a l l i s a t i o n ,  f o l l o w e d  by s o l u t i o n  i n  aqueous sodium . 
h y d r o x id e  and r e p r e c i p i t a t i o n  w i t h  h y d r o c h lo r i c  a c id ,g a v e  th e  p r o d u c t  
(45% ), m .p . 1 8 1 -2 °  (Found : C, 5 7 .0 5 ;  H, 5 .2 5 ;  N, 2 4 .2 5 .  C H.gN^Og 
r e q u i r e s :  C, 5 6 .9 ;  H, 5 . 2 ;  N , 24 .15% ).
3 - A m in o -3 - ( 2 , 5 -d im e th y Ip h e n y la m in o ) -2 -c y a n o p ro p e n a m id e  (70% ), a f t e r ;
16 h o u rs .  R e c r y s t a l l i s a t i o n  gave th e  p r o d u c t  (45% ), m .p . 1 7 7 -9 °  (F o u n d :
C, 6 2 .5 5 ;  H, 6 .2 ;  N, 2 4 .1 .  [ ^ 2 ^ 1 4 ^ 4 0  r e q u i r e s :  C, 6 2 .6 ;  H, 6 .1 5 ;  N, 2 4 .3 5 % ).
3 - A m in o - 3 - ( 2 - e th y lp h e n y la m in o ) - 2 - c y a n o p r o p e n a m id e  (57% ), a f t e r  8 
h o u rs ,  R e c r y s t a l l i s a t i o n  qave th e  p r o d u c t  ( 5 . 2  g , 45%), m .p . 1 6 4 -5 °
(F o u n d : C, 6 2 .3 ;  H, 6 .2 5 ;  N, 2 4 .0 .  r e q u i r e s :  C, 6 2 .6 ;  H, 6 .1 5 ;
N, 24 .35% ).
3 - A m in o - 3 - ( 1 , 2 , 3 , 4 - t e t r a h y d r o - 1 - q u i n o l i n y l ) - 2 - c y a n o p r o p e n a m id e , as an 
o i l  a f t e r  8 h o u rs .  T r i t u r a t i o n  o f  t h e  o i l  w i t h  e th a n o l  gave a s o l i d  
(38% ), w h ich  was r e c r y s t a l l i s e d  to  g iv e  th e  p r o d u c t  ( l9 % ) ,  m .p . 1 7 7 -8 °
(Found : C, 6 4 .6 5 ;  H, 5 .9 ;  N, 2 3 .3 5 .  C H;,,l\I.O r e q u i r e s :  C, 6 4 .4 5 ;
1 4  1 4  4
H, 5 .8 ;  N, 2 3 .1 5 % ).
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3 - A m in Q - 2 - c y a n o - 3 - r 2 - ( 1 -m e th v le th y l ) - - p h e n v la m in o 1 -p ro p e n a m id e  ( 8 6 %), 
a f t e r  5 h o u rs .  R e c r y s t a l l i s a t i o n  from  2 - m e th o x y e th a n o l /w a te r  gave th e  
p r o d u c t  (28% ), m .p . 2 1 5 -1 6 °  (Found; C, 6 3 .6 5 ;  H, 6 . 8 ; N, 2 3 .0 .
^13^16^4^  r e q u i r e s ;  C, 6 3 .9  ; H, 6 . 6 ; N, 22 .95% ).
3 - A m in o -3 - ( 2 , 5 - d ie th o x y p h e n y la m in o ) -2 -c y a n o p ro p e n a m id e  ( 8 8 %), a f t e r  10  
h o u rs .  R e c r y s t a l l i s a t i o n  f ro m  2 - m e th o x y e th a n o l /w a te r  gave th e  p r o d u c t  
(60% ), m .p . 1 8 3 -4 °  (FoUnd: C, 5 8 .0 ;  H, 6 . 3 ;  l\l, 1 9 .2 .  C^^H^gN^Og r e q u i r e s :  
C, 5 7 .9 ;  H, 6 .2 5 ;  IM, 19 .3% ).
Potassium 4-[(1,3-diamino-2-cyano-3-oxopropenyl)-aminol-benzenesUlphonate 
hydrate
4 -A m in o b e n z e n e s u lp h o n ic  a c id  ( 1 7 .3  g, O . IM ) ,  p o ta s s iu m  s a l t  o f  d ic y a n o ­
ace ta m id e  ( l 6 g , 0 .1 1 M ) ,  and w a te r  (lOO m l)  were he a te d  u n d e r  r e f l u x  f o r  
8 h o u rs .  The s o l u t i o n  was c o o le d  t o  p r e c i p i t a t e  th e  p r o d u c t  (69% ), 
m .p . 270° decomp. (Found : C, 3 4 .9 ;  H, 2 .7 ;  IM, 1 6 .0 .  C|gHgKIM^O^S + 1 .2 5  H^Q 
r e q u i r e s :  C, 3 5 .0 ;  H, 3 .3 ;  N, 16 .35% ). The w a te r  c o n te n t  was c o n f i rm e d  
by th e rm a l  g r a v im e t r i c  a n a l y s i s .
3 , 3 -D ia m in o -2 -c y a n o -N -m e th y lp ro p e n a m id e s
3 - A m in o -3 - ( 4 -b ro m o p h e n y la m in o )—2 -c y a n o -N -m e th y Ip ro p e n a m id e
4-Bromobenzenam ine ( 8 . 6  g , 0 .0 5 M ),  p o ta s s iu m  s a l t  o f  jM -m e th y ld ic y a n o -  
ace ta m id e  (9 g , 0 .0 5 5 M ),  £ - h y d r o c h l o r i c  a c id  ( 4 . 5  m l ,  0.05M a p p r o x . ) ,  
and w a te r  (50 m l)  were h e a te d  unde r r e f l u x  f o r  26 h o u rs .  The p r e c i p i t a t e  
( l 2 . 6  g , 8 6 %) was r e c r y s t a l l i s e d  f rom  2 - m e th o x y e th a n o l /w a te r  t o  g iv e
th e  p r o d u c t  ( lO  g, 6 8 %), m .p . 1 9 1 -2 °  (Found : C, 4 5 .0 ;  H, 3 .8 ;  N, 1 8 .9 5 .  
C^^H^^BrN^O r e q u i r e s :  C, 4 4 .7 5 ;  H, 3 .7 5 ;  N, 19 .0% ).
S i m i l a r  r e a c t i o n s ,  u s in g  th e  a p p r o p r ia t e  benzenam ines , gave th e  f o l l o w i n g  
compounds ( y i e l d s  b e fo r e  r e c r y s t a l l i s a t i o n ) ,  a f t e r  th e  t im e s  shown, 
w h ich  were r e c r y s t a l l i s e d  from  2 - m e th o x y e th a n o l /w a te r ,  u n le s s  o t h e r w is e  
s t a te d  :
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3 - A m in o -3 - ( 3 , S - d ic h lo r o p h e n v la r n in p ) - 2 - c v a n o - N - m e th v lp ro p e n a m id e  (82% ), 
a f t e r  26 h o u rs .  R e c r y s t a l l i s a t i o n  f ro m  2 -m e th o x y e th a n o l  gave th e  
p r o d u c t  (21% ), m .p . 2 0 3 -4 °  (Found; C, 4 6 .7 5 ;  H, 3 . 6 ; N, 1 9 .4 5 .
C^^H^gCl^N^O r e q u i r e s :  C, 4 6 .3 5 ;  H, 3 .5 5 ;  l\l, 19 .65% ).
3 - A m in o - 3 - ( 3 - c h lo ro p h e n v la m in o ) - 2 - c v a n o -N -m e th v lp ro p e n a m id e , a f t e r  4 
h o u rs .  R e c r y s t a l l i s a t i o n  from  2 - m e th o x y e th a n o l  gave th e  p r o d u c t  (36% ), 
m .p . 163-4  (Found: C, 5 2 .4 ;  H, 4 . 4 ;  N, 2 2 .4 5 .  ^CIN^O r e q u i r e s :
C, 5 2 .7 ;  H, 4 . 4 ;  N, 22 .35% ).
3 - A m in o - 3 - ( 4 -c h lo r o p h e n v la m in o ) - 2 - c y a n o - N - m e th v Ip r o p e n a m id e  (80% ), a f t e r  
26 h o u r s .  R e c r y s t a l l i s a t i o n  gave th e  p r o d u c t  (57% ), m .p .  185° (Found:
C, 5 3 .0 ;  H, 4 .5 5 ;  N, 2 2 .6 .  C^^H^vjClN^O r e q u i r e s :  C, 5 2 .7 ;  H, 4 . 4 ;  N, 2 2 .35% ).
3 -A m in o -2 - c y a n o - 3 - (4 - f lu o r o p h e n y la m in o ) - IM - m e th y lp ro p e n a m id e , a f t e r  24 
h o u r s .  R e c r y s t a l l i s a t i o n  fro m  2 -m e th o x y e th a n o l  gave th e  p r o d u c t  (49% ), 
m .p . 1 8 5 -7 °  (Found : C, 5 6 .0 5 ;  H, 4 .5 5 ;  l\l, 2 4 .1 5 .  C^^H^^FN^O r e q u i r e s :
C, 5 6 .4 ;  H, 4 .7 5 ;  N, 2 3 .9% ).
3 - A m in o -3 - ( 4 - io d o p h e n y la m in o ) - 2 - c y a n o - N - m e th y Ip ro p e n a m id e , as a b la c k  
t a r  a f t e r  14 h o u rs .  The t a r  was washed w i t h  h o t  e th a n o l  t o  le a v e  th e  
p r o d u c t  (20% ), m .p . 2 0 1 -3 °  (F ound : C, 3 8 .5 5 ;  H, 3 .4 5 ;  N, 1 6 .6 .  C^^.H^^IN^O
r e q u i r e s :  C, 3 8 .6 ;  H, 3 .2 5 ;  N, 16 .4% ),
3 - A m in o - 3 - ( 3 - n i t r o p h e n y la m in o ) - 2 - c y a n o - N - m e th y Ip r o p e n a m id e , a f t e r  20 
h o u r s .  Washing w i t h  e t h a n o l ,  t o  remove u n re a c te d  n i t r o b e n z e n a m in e ,  
l e f t  th e  p ro d u c t  (64% ), m .p . 260° (Found : C , 5 0 .4 ;  H, 4 . 3 ;  N, 2 6 .9 .
^M l^1 1 ^5 ^3  r e q u i r e s :  C, 5 0 .5 5 ;  H, 4 .2 5 ;  N, 26 .8% ).
3 - A m in o - 3 - ( 4 - n i t r o p h e n y la m in o ) - 2 - c y a n o - N - m e th y lp r o p e n a m id e , s t i l l  con­
t a i n i n g  much 4 - n i t r o b e n z e n a m in e  a f t e r  40 h o u rs .  The s o l i d  was washed 
w e l l  w i t h  e th a n o l  and r e c r y s t a l l i s e d  from  2 - m e th o x y e th a n o l  to  g i v e  th e  
p r o d u c t  (17% ), m .p . 2 1 4 -5 °  (Found: C, 5 0 .9 5 ;  H, 4 .1 5 ;  N, 2 6 .6 5 .  
C^^H^^NgOg r e q u i r e s :  C, 5 0 .5 5 ;  H, 4 . 2 5 ;  N, 2 6 .8 % ).
3 -A m in o -3 -p h e n y la m in o -2 -c y a n o -N -m e th y Ip ro p e n a m id e , as an o i l  a f t e r  20 
h o u rs .  T r i t u r a t i o n  w i t h  e th a n o l  gave a s o l i d  w h ich  was r e c r y s t a l l i s e d  
to  g iv e  th e  p r o d u c t  (21% ), m .p . 9 9 -1 0 0 °  (Found : C, 6 1 .5 ;  H, 5 .6 ;  N, 2 6 .2  
^11^12*^4^ r e q u i r e s :  C, 6 1 .1 ;  H, 5 .6 ;  N, 25 .9 % ).
3 - A m in o -2 -c y a n o - 3 - ( 4 -b ro m o -3 -m e th y Ip h e n y la m in o ) -N -m e th y Ip ro p e n a m id e , 
a f t e r  24 h o u rs .  R e c r y s t a l l i s a t i o n  from  2 - p r o p a n o l  gave th e  p r o d u c t
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( 4 . 3  g, 28%), m .p . 1 8 3 -5 °  (Found : C, 4 6 .8 5 ;  H, 4 .2 5 ;  l\I, 1 8 .0 .
C^gH^gBrN^O r e q u i r e s :  C, 4 6 .6 ;  H, 4 ,2 5 ;  N, 18 .15% ).
3 - A m in o -3 - (3 -m e th v lp h e n v la m in o ) -2 -c v a n o - l \ l -m e th v lp ro p e n a m id e  (52% ), 
m .p .  7 5 -7 °  (Found : C, 6 2 .5 ;  H, 6 .4 5 ;  N, 2 4 .4 .  ^-]2^14*'^4^ r e q u i r e s :
C, 6 2 .6 ;  H, 6 .1 5 ;  i\l, 2 4 .35% ), a f t e r  38 h o u rs .  (The p r o d u c t  was 
washed w i t h  e t h a n o l ,  b u t  n o t  r e c r y s t a l l i s e d ) .
3 -A m in o -3 - (  4-me th  v lp h e n  v l a m i n o ) - 2- c v a n o - l \ l - m e th v lp r  op enam ide . as a t a r  
a f t e r  20 h o u rs .  R e c r y s t a l l i s a t i o n  gave th e  p r o d u c t  (50% ), m .p . 9 1 -3 °  
(F ound : C, 6 2 .4 ;  H, 6 . 0 ;  N, 2 4 .1 5 .  r e q u i r e s :  C, 62.6 ';
H, 6 .1 5 ;  N, 24 .35% ).
3 -A m in o -2 -c  v a n o - 3 - ( 4-me thoxYph eny la m in o  ) - f \ l - m e th v lp r  op enamide (58%).. 
R e c r y s t a l l i s a t i o n  f ro m  b u ta n o l  gave th e  p r o d u c t  (40% ), m .p . 1 8 5 -8 °
(Found : C, 5 8 .4 ;  H, 5 .8 ;  N, 2 2 .5 .  ^^2^14*^4^2  r e q u i r e s :  C, 5 8 .5 5 ;  H, 5 .7 ;  
N, 2 2 .75% ).
3 - A m in o - 3 - ( 2 - e th y lp h e n y la m in o ) - 2 - c y a n o - N - m e th y lp r o p e n a m id e , as an o i l  
a f t e r  20 h o u rs .  T r i t u r a t i o n  w i t h  e th a n o l  gave a . s o l i d  w h ich  was 
r e c r y s t a l l i s e d  to  g iv e  th e  p r o d u c t  (41% ), m .p . 9 9 -1 0 4 °  (Found : C, 6 4 .3 ;
H, 6 .7 5 ;  N, 2 2 .7 5 .  C^gH^gN^O r e q u i r e s :  C, 6 4 .0 ;  H, 6 . 6 ; N, 22 .95% ).
P o tass ium  4 - ( 1 -a m in o -3 -m e th y la m in o - 2 - c y a n o - 3 - o x o p r o p e n y la m in o ) -b e n z e n e -  
s u lp h o n a te  d ih y d r a t e
4 -A m in o b e n z e n e s u lp h o n ic  a c id  ( 8 . 7  g, 0 .0 5 M ) ,  p o ta s s iu m  s a l t  o f  N - m e th y l -  
d ic y a n o a c e ta m id e  (9 g , 0 .0 5 5 M ),  and w a te r  (50  m l)  were h e a te d  un d e r  r e f l u x  
f o r  40 h o u rs .  The s o l u t i o n  was c o o le d  t o  p r e c i p i t a t e  th e  p r o d u c t  ( 7 . 6  g, 
41%), m .p . 200° decomp. (Found: C, 3 5 .5 ;  H, 4 . 0 ;  N, 1 4 .7 5 .  ^KIM^O^S.2 H2 O
r e q u i r e s :  C, 3 5 .7 ;  H, 4 .0 5 ;  N, 15 .15% ). The w a te r  c o n te n t  was c o n f i rm e d  
by th e r m a l  g r a v im e t r i c  a n a l y s i s .
3 - A m in o -3 - ( 3 - c h lo r o p h e n y la m in o ) -2 - c y a n o - N - e th y Ip ro p e n a m id e  
3 -C h lo ro b e n ze n a m in e  ( 6  g , 0 .0 3 7 M ),  p o ta s s iu m  s a l t  o f  N - e t h y ld i c y a n o -  
a c e ta m id e  (7 g, 0 .0 4 3 M ),  ^ - h y d r o c h l o r i c  a c id  ( 3 . 4  m l ,  0.037M a p p r o x . ) ,  
and w a te r  (40 m l)  were h e a ted  unde r r e f l u x  f o r  12 h o u r s .  The p r e c i p i t a t e  
was r e c r y s t a l l i s e d  from  e th a n o l  t o  g iv e  th e  p r o d u c t  ( 2 . 3  g,. 24%), m .p . 1 3 1 -3 °  
(Found: C, 5 4 .3 ;  H, 4 .7 5 ;  N, 2 1 .4 5 .  C^gH^^ClN^O r e q u i r e s :  C, 5 4 .4 5 ;
H, 4 . 9 ;  N, 211.1 5%).
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3~AminD-3-phenvlamino-2-cvano-l\l,N-dimethvlpropenamide; see page 94,
3 . 3 -D ia m in o -2 -c v a n p - l \ l -p h e n y lp ro p e n a m id e s  
3 -A m in o ~ 3 - (  3 , 4 -d ic h lo re p h e n v la m in e )~ 2 -c v a n ü - l \ l - p h e n v lp re p e n a m id e
3 ,4 -D ic h lo ro b e n z e n a m in e  ( 8 . 1  g , O.OBH), N -p h e n y ld ic y a n o a c e ta m id e  c o n t a in in g  
20% o f  i t s  t r i e t h y l a m i n e  s a l t  (1 0 .2 5  g o f  m ix t u r e ,  e q u i v a le n t  t o  0.Ü5M 
o f  th e  a c i d ) ,  c _ -h y d ro c h lo r ic  a c id  ( l  m l ,  0 . 0 1 M a p p ro x . ,  t o  n e u t r a l i s e  th e  
t r i e t h y l a m i n e ) ,  and w a te r  (50 m l)  were he a te d  unde r r e f l u x  f o r  4 h o u rs .
The p r e c i p i t a t e  ( 7 . 4  g , 46%) was r e c r y s t a l l i s e d  f rom  2 - m e th o x y e th a n o l  to  
g iv e  th e  p r o d u c t  ( 7 . 4  q . 46%), m .p . 2 0 8 -1 0 °  (F ound : C, 5 5 .2 ;  H ,3 .4 5 ;  
l\l, 1 6 .5 ,  r e q u i r e s :  C, 5 5 .3 5 ;  H, 3 / 5 ;  N, 16 .15% ).
S i m i l a r  r e a c t i o n s ,  u s in g  th e  a p p r o p r i a t e  benzenam ines , gave th e  
f o l l o w i n g  compounds ( y i e l d s  b e fo r e  r e c r y s t a l l i s a t i o n ) ,  a f t e r  th e  h e a t in g  - 
t im e s  shown, w h ich  were r e c r y s t a l l i s e d  from  2 - m e th o x y e th a n o l ,  u n le s s  
o th e r w is e  s t a t e d :
3 -A m in o -3 - (4 -b ro m o p h e n v la m in o ) -2 -c y a n o - l \ l -p h e n y lp ro p e n a m id e  (82% ), a f t e r  
40 h o u rs .  ( R e a c t io n  was n o t  co m p le te  a f t e r  16 h o u r s ) .  R e c r y s t a l l i s a t i o n  
gave th e  p r o d u c t  (55% ), m .p .  1 8 5 -7 °  (Found : C, 5 3 .8 ;  H, 3 . 8 ;  N, 1 5 .8 .  
C^gH^gBrNJO r e q u i r e s :  C, 5 3 .8 ;  H, 3 .6 5 ;  N, 15 .7% ).
3 - A m in o -3 - ( 3 - c h lo ro p h e n y la m in o  ) -2 -c v a n o - l \ l - p h e n y Ip ro p e n a m id e , a f t e r  16 
h o u rs .  R e c r y s t a l l i s a t i o n  gave th e  p r o d u c t  (45% ), m .p . 1 3 5 -6 °  (Found :
C, 6 1 .3 ;  H, 4 .3 5 ;  N, 1 8 .2 .  C^gH^^^lN^O r e q u i r e s :  C, 6 1 .4 5 ;  H, 4 . 2 ;
N, 1 7 .9% ), Ô (d m so -d ^ )  8 . 7 °  ( s ,  NH), 7 . 6 - 7 . 0  (m, ArH + NH + NH^).
3 -A m in o -3 - (4 - c h lo ro p h e n v la m in o ) - 2 - c v a n b - l \ l - p h e n y  Ip  ropenam ide ' (80% ), a f t e r  
2 0  h o u rs .  R e c r y s t a l l i s a t i o n  gave th e  p r o d u c t  (51% ), m .p . 194° (Found :
C, 6 1 .6 5 ;  H, 4 . 3 ;  l\l, 1 7 .7 .  C^gH^gClN^O r e q u i r e s :  C, 6 1 .4 5 ;  H, 4 . 2 ;
l\I, 1 7 .9 % ).
3 - A m in o - 3 - ( 4 - f lu o r o p h e n y la m in o ) - 2 - c v a n o - N - p h e n y lp r o p e n a m id e , a f t e r  8
h o u rs .  The s o l i d  was washed w i t h  e th a n o l  t o  g iv e  th e  p r o d u c t . (3 1 % ) .
m .p . 1 7 4 -6 °  (Found: C, 6 5 .2 ;  H, 4 . 6 ;  l\l, 1 9 .3 .  C H FN.O r e q u i r e s :
1 b 1 o 4
C, 6 4 .8 5 ;  H, 4 . 4 ;  N, 18 .9% ).
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3 - A m in o -3 - ( 3 - n i t r o p h e n y la m in o ) - 2 - c y a n o - N - p h e n y Ip ro p e n a m id e  (55% ), a f t e r  
48 h o u rs .  , I t  was washed w i t h  e th a n o l  and r e c r y s t a l l i s e d  f ro m  2 -m e th o x y -  
e t h a n o l / w a t e r  t o  g iv e  th e  p r o d u c t  (47% ). m .p . 1 6 8 -7 0 °  (F ound : C, 5 9 .2 ;
H, 4 . 2 ;  N, 2 1 .3 .  r e q u i r e s :  C, 5 9 .4 5 ;  H, 4 .0 5 ;  N, 2 1 .65% ).
3 - A m in o - 3 - ( 4 - n i t r o p h e n v la m in o ) - 2 - c v a n o - N - p h e n y Ip r o p e n a m id e . s t i l l  con­
t a i n i n g  much 4 -n i t r o b e n z e n a m in e  a f t e r  40 h o u rs .  I t  was washed w i t h  e th a n o l  
and r e c r y s t a l l i s e d  to  g iv e  th e  p r o d u c t  ( l7 % ) ,  m .p .  2 1 4 -5 °  ( F o u n d :  C ,  5 9 .6 5 ;  
H, 4 .1 5 ;  N, 2 1 .7 .  r e q u i r e s :  C, 5 9 .4 5 ;  H, 4 . 0 5 ;  N, 21 .65% ).
3 - A m in o -3 -p h e n y la m in o -2 -c y a n o -N -p h env lp ro p e n a m id e . a f t e r  20 h o u rs .  
R e c r y s t a l l i s a t i o n  from  e th a n o l  gave th e  p ro d u c t  (37% ). m .p . 164° (Found: 
C, 5 5 .2 ;  H, 3 .4 5 ;  N, 1 6 .5 .  C^gH^^^l^N^O r e q u i r e s :  C, 5 5 .3 5 ;  H, 3 . 5 ;
N, 16 .15% ).
3 -A m in o - 3 - (3 -m e th y lp h e n y la m in o ) - 2 - c y a n o - l \ l - p h e n v lp ro p e n a m id e , as a t a r  
a f t e r  20 h o u rs .  R e c r y s t a l l i s a t i o n  from  e th a n o l  gave th e  p r o d u c t  (45% ), 
m .p . 13 9 -4 1 °  (Found : C, 69^65 ; H, 5 .5 ;  N, 1 9 .0 .  r e q u i r e s :
C, 6 9 .8 5 ;  H, 5 . 5 ;  (\I, 19 .15% ).
3 -A m in o -2 -c y a n o -3 - (4 -m e th o x y p h e n y la m in o ) - l \ l -p h e n v lp ro p e n a m id e  (80% ), 
a f t e r  16 h o u r s .  Washing w i t h  d i l u t e  h y d r o c h l o r i c  a c id  and w a te r  gave
th e  p r o d u c t  (72% ), m .p .  1 9 6 -200 °  decomp, ( r a p i d  h e a t i n g ) .  (Found :
C, 6 6 .4 ;  H, 4 .8 5 ;  N, 1 7 .9 5 .  r e q u i r e s : '  C, 6 6 .2 ;  H, 5 .2 5 ;
N, 18 .15% ).
3 - A m in o - 3 - ( 2 - e th y lp h e n v la m in o ) - 2 - c y a n o p ro p e n a m id e , a f t e r  20 h o u r s .  
R e c r y s t a l l i s a t i o n  gave th e  p r o d u c t  (48% ), m .p . 1 3 8 -4 0 °  (Found: C, 7 0 .5 ;  
H, 5 .8 ;  N, 1 8 .2 .  C^gH^glM^O r e q u i r e s :  C, 7 0 .5 5 ;  H, 5 . 9 ;  N, 18 ,3 % ).
E t h y l  3 , 3 -D ia m in o -2 -c y a n o p ro p e n o a te s  
E t h y l  3 - a m in o - 2 - c y a n o - 3 - ( 1- p i p e r i d i n y l ) - p r o p e n o a t e , 6 6  
The p i p e r i d i n e  s a l t  o f  e t h y l  d ic y a n o a c e ta te  ( 7 . 5  g , 0 .033M ) was h e a te d  
unde r r e f l u x  i n  p i p e r i d i n e  (2 0  m l)  f o r  24 h o u rs .  The s o l u t i o n  was 
poured  i n t o  a m ix t u r e  o f  i c e  (70 g) and c _ - h y d r o c h lo r ic  a c id  (25 m l)  
and th e  p r e c i p i t a t e  was r e c r y s t a l l i s e d  f rom  e th a n o l  t o  g iv e  th e  p r o d u c t
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( 1 . 8  g , 25%), m .p . 1 0 4 -6 °  (Found : C, 5 9 .0 ;  H, 8 . 0 ;  N, 1 9 .1 .  
r e q u i r e s :  C, 5 9 .1 5 ;  H, 7 . 8 ;  N, 18 .8% ).
E t h y l  3 - a m in o - 3 - ( 3 , 4 - d i c h l o r o p h e n y la m in o ) -2 -c y a n o p ro p e n o a te
3 ,4 -D ic h lo ro b e n z e n a m in e  ( l 6 . 2  g , 0 .1 M ) ,  p o ta s s iu m  s a i t  o f  e t h y l  d ic y a n o ­
a c e ta te  ( 1 9 .4  g, O . l i n ) ,  ç ^ h y d r o c h l o r i c  a c id  (9 m l ,  0.1M a p p r o x . ) ,  
and w a te r  (lOO m l)  were he a te d  un d e r  r e f l u x  f o r  6 h o u rs .  The p r e c i p i t a t e  
(27 g , 90%) was r e c r y s t a l l i s e d  from  e th a n o l  to  g iv e  th e  p r o d u c t  (2 1 .1  g, 
70%), m .p . 1 5 5 -6 °  (Found ; C, 4 7 .6 5 ;  H, 3 . 4 ;  N, 1 4 .3 5 .  C^gH^^ClgN^Og 
r e q u i r e s :  C, 4 8 .0 ;  H, 3 . 7 ;  l\l, 14 .0 % ).
S i m i l a r  r e a c t i o n s ,  u s in g  a p p r o p r i a t e  benzenam ines, gave th e  f o l l o w i n g  
compounds ( y i e l d s  b e fo r e  r e c r y s t a l l i s a t i o n ) ,  a f t e r  th e  h e a t in g  t im e s  
shown, w h ich  were n o t  r e c r y s t a l l i s e d ,  u n le s s  o th e r w is e  s t a t e d :
E t h y l  3 - a m in o -3 - (4 -b ro m o p h e n y la m in o ) -2 -c y a n o p ro p e n o a te  (45% ), m .p . 2 0 8 -9 °  
(Found : C, 4 6 .5 ;  H, 3 .7 5 ;  N, 1 3 .1 .  r e q u i r e s :  C, 4 6 .4 5 ;
H, 3 . 9 ;  l\l, 13 .55% ), a f t e r  16 h o u rs .  (The p r o d u c t  was washed w i th ,  e th a n o l  
b u t  was n o t  r e c r y s t a l l i s e d ) .
E t h y l  3 - a m in o - 3 - ( 3 - c h lo r o p h e n y la m in o ) - 2 - c y a n o p r o p e n o a te . a f t e r  5 h o u rs .  
R e c r y s t a l l i s a t i o n  fro m  e th a n o l  gave th e  p ro d u c t  (48% ), m .p . 1 3 5 -7 °
(Found : C, 5 3 .8 5 ;  H, 4 . 6 ;  N, 1 5 .5 5 .  ^ i2 ^ 1 2 ^ ^ ^ 3 ^ 2  f ^ ^ u i r e s :  C, 5 4 .2 5 ;
H, 4 .5 5 ;  l\l 15 .8% ).
E t h y l  3—a m in o - 3 - ( 4 - f lo o ro p h e n y la m in o ) - 2 - c y a n o p r o p e n o a te  (30% ). m .p .  1 6 6 -8 °  
(Found: C, 5 7 .5 5 ;  H, 4 . 6 ;  N, 1 7 .0 .  ^ 1 2 ^1 2 ^^3 ^2  ^ ^ ^ u i r e s :  C, 5 7 .8 ;
H, 4 .8 5 ;  N, 16.85%), a f t e r  8 h o u rs .
E t h y l  3 - a m in o - 3 - ( 3 - n i t r o p h e n y la m in o ) - 2 - c y a n o p r o p e n o a te  (69% ), a f t e r  48 
h o u rs .  R e c r y s t a l l i s a t i o n  f rom  2 -m e th o x y e th a n o l  gave th e  p r o d u c t  (26% ), 
m .p .  160° (Found: C, 5 1 .8 ;  H, 4 . 1 ;  N, 2 0 .3 .  ^ ^ 2 H i2 *^ 4 ^4  ^ G A u ire s :
C, 5 2 .1 5 ;  H, 4 . 4 ;  N, 20 .3 % ).
E t h y l  3 - a m in o - 3 - ( 4 - n i t r o p h e n y la m in o ) - 2 - c y a n o p r o p e n o a te . s t i l l  c o n t a i n i n g  
much 4 - n i t r o b e n z e n a m in e  a f t e r  48 h o u rs .  R e c r y s t a l l i s a t i o n  f ro m  2 -m e th o x y ­
e th a n o l  gave th e  p r o d u c t  (17% ), m .p . 1 8 7 -8 °  (Found : C , 5 2 .2 ;  H, 4 . 6 ;
N, 1 9 .7 5 .  C ^2 H l2^4°4  r e q u i r e s :  C, 5 2 .1 5 ;  H, 4 . 4 ;  N, 2 0 .3 % ).
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E t h y l  3 -a m in o -3 -p h e n v la m in o -2 -c y a n o p T O P e n o a te  (41% ), m .p , 1 69 -71°
(Found : C, 61^95 ; H, 5 .6 ;  N, 1 8 .1 .  C H „(\l„0 r e q u i r e s :  C, 6 2 .3 ;
a
H, 5 .6 5 ;  N, 18 .15% ), 6 (dmso-d ) 9 . 6 °  ( lH ,  s ,  NH), 7 . 6 °  (2H , b ,  NH_),
7 .5 - 7 . 2 5  (5H, m, A rH ) ,  4 .1  (2H, q , CH^), 1 .2  (3H, t ,  CH^), a f t e r  
2 0  h o u rs .
E t h y l  3 - a m in o - 2 - c y a n o - 3 - ( 4 - b r o m o - 3 - m e th y lp h e n y la m in o ) - p r o p e n o a te . a f t e r  
24 h o u rs .  R e c r y s t a l l i s a t i o n  f ro m  e th a n o l  gave th e  p r o d u c t  ( 7 . 5  g, 46%), 
m .p .  1 5 7 -8 °  (Found: C, 4 8 .0 5 ;  H, 4 .3 5 ;  N, 1 3 .1 .  C^^H^^BrN^O^ r e q u i r e s :
C, 4 8 .1 5 ;  H, 4 .3 5 ;  N, 12 .95% ).
E t h y l  3 -a m in o - 3 - ( 3 - m e th y lp h e n y la m in o ) -2 - c y a n o p r o p e n o a te  (76% ), m .p .  1 2 1 -3 °  
(Found : C, 6 3 .2 5 ;  H, 6 .1 5 ;  N, 1 6 .8 5 .  C^^H^gNgOg r e q u i r e s :  C, 6 3 .6 5 ;
H, 6 .1 5 ;  N, 17 .15% ), a f t e r  20 h o u rs .
E t h y l  3 - a m in o - ( 4 - m e th y lp h e n y la m in o ) - 2 - c y a n o p ro p e n o a te  (53% ). m .p . 1 4 3 -5 °
(Found : C, 6 3 .4 ;  H, 6 . 0 ;  N, 1 7 .3 .  C H N 0 r e q u i r e s :  C, 6 3 .6 5 ;  H, 6 .1 5 ;
I O 1 D O Z
N, 1 7 .15% ), a f t e r  20 h o u rs .
E t h y l  3 - a m in o -3 - ( 2 - m e th o x y p h e n y la m in o ) -2 - c y a n o p r o p e n o a te . a f t e r  20 h o u rs .  
R e c r y s t a l l i s a t i o n  from  e th a n o l  gave th e  p r o d u c t  ( 11% ), m .p .  2 0 1 -2 °
(F ound : C, 5 9 .5 5 ;  H, 5 . 6 ;  N, 1 5 .8 5 .  C^^H^^NgOg r e q u i r e s :  C, 5 9 .7 5 ;
H, 5 .8 ;  N, 16 .1% ).
E t h y l  3 - a m in o - 2 - c y a n o -3 - ( 4 - m e th o x y p h e n y la m in o ) - p ro p e n o a te  (31% ), 
m .p .  1 7 4 -6 °  (Found: C, 5 9 .7 ;  H, 5 . 9 ;  N, 1 6 .1 .  C „H t-N 0 r e q u i r e s :
1 U 1 D  O U
C, 5 9 .7 5 ;  H, 5 .8 ;  N, 1 6 .1% ), a f t e r  24 h o u rs .
E t h y l  3 - a m in o - 2 - c y a n o - 3 - ( 2 - e th y lp h e n y la m in o ) - p r o p e n o a te  ( 8 6 %). m .p .
12 9 -3 2 °  (Found: C, 6 4 .4 5 ;  H, 6 .5 5 ;  N, 1 5 .9 5 .  C^^H^YNgOg r e q u i r e s :
C, 6 4 .8 5 ;  H, 6 . 6 ; N , 16 .2% ), a f t e r  26 h o u rs .
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Potassium 4 - ( 1-amino-2-cyano-3-oxQ-3-ethoxyprQpenvlamino)-benzene- - 
sulphonate hemihydrate
4 -A m in o b e n z e n e s u lp h o n ic  a c id  ( 8 . 7  g , 0 .0 5 M ) ,  p o ta s s iu m  s a i t  o f  e t h y l  
d ic y a n o a c e ta te  (9 g , 0 .0 5 1 M ),  and w a te r  (50  m l)  were h e a te d  unde r  
r e f l u x  f o r  36 h o u rs .  The s o l u t i o n  was e v a p o ra te d  t o  d ry n e s s  and th e  
r e s id u e  was r e c r y s t a l l i s e d  f rom  a s m a l l  amount o f  w a te r  t o  g iv e  th e  
p r o d u c t  ( 6  g , 34%), m .p . 260° decomp. (Found : C, 4 0 .1 ;  H, 3 .4 5 ;  N, 1 1 , 8  
^ 1 2 ^ ^ 1 ^ ^ 3 ^ 5 ^ '2 ^ 2 ^  r e q u i r e s : . C ,  4 0 .2 ;  H, 3 .6 5 ;  N, 11 .7% ). The w a te r  
c o n te n t  was c o n f i rm e d  by t h e r m a l  g r a v i m e t r i c  a n a l y s i s .
R e a c t io n  o f  2*-Am inobenzoic A c id  w i t h  P o tass ium  S a l t  o f  E t h y l  D ic y a n o a c e ta te
1) 2-^Aminobenzoic a c id  ( 6 .9  g , 0 .0 5 M ) ,  p o ta s s iu m  s a l t  o f  e t h y l  d ic y a n o ­
a c e ta te  (9 g, 0 .0 5 1 M ),  j c - h y d r o c h l o r i c  a c id  (4 * 5  m l ,  0.05M a p p r o x . ) ,  
and w a te r  (50  m l)  were  he a te d  u n d e r  r e f l u x  f o r  24 h p u rs  t o  g iv e  a 
p r e c i p i t a t e  o f  2 - ( l - a m in o - 2 - c y a n o - 3 - o x o - 3 - e t h o x y p r o p e n y la m in o ) -  
b e n z o ic  a c id  ( 6 . 1  g , 70%), m .p . 2 2 0 -2 2 °  (Found : C, 5 6 .6 ;  H, 4 , 5 ;
N, 1 5 .7 5 .  C ^3 H l3^3°4  r e q u i r e s :  C, 5 6 .7 ;  H, 4 .7 5 ;  l\l, 15 .25% ).
2) 2 - ( 1 - a m in o - 2 - c y a n o - 3 - o x o - 3 - e th o x y p r o p e n y la m in o ) - b e n z o ic  a c id  
( 7 .8  g ,  0 .0 2 8 M ),  p re p a re d  as i n  ( l ) ,  was he a te d  u n d e r  r e f l u x  i n  
IPT-sodium h y d r o x id e  (70 m l)  f o r  8 h o u rs .  The s o l u t i o n  was c o o le d  
and n e u t r a l i s e d  w i t h  h y d r o c h l o r i c  a c id  t o  g iv e  a p r e c i p i t a t e  w h ich  
was r e c r y s t a l l i s e d  f ro m  8 0 :2 0  e t h a n o l : w a t e r  t o  g iv e  2- ( 1- c y a n o - 2-  
o x o - 2 - e th o x y e thy . l ldÆ ne) - 2 . 3 - d i h y d r o - 4 ( 1 H ) - a u in a z o l in o n e  ( 2 .4  g, 3 3 %), 
m .p .  2 3 0 -3 2 °  (Found : C, 6 0 .7 5 ;  H, 4 . 8 ;  N, 1 5 .8 5 .
r e q u i r e s :  C, 60o7; H, 4 . 3 ;  N, 16 .35% ).
E t h y l  3 - a m in o - 3 - ( N - m e th y l - 3 , 4 - d i c h lo r o p h e n y la m in o ) - 2 - c y a n o p r o p e n o a te , 77 
E t h y l  3 - a m in o - 2 - c y a n o - 3 - ( 3 ,4 - d ic h lo r o p h e n y la m in o ) - p r o p e n o a te  ( 1 4 . 3 g, 
0 .0 4 8 M ),  iodom ethane  ( l 6 m l ,  14 g , O . l f l ) ,  p o ta s s iu m  c a r b o n a te ,  anhyd .
( 7 . 5  g , 0 .54M ), and a ce to n e  (lOO m l)  were h e a te d  u n d e r  r e f l u x ,  w i t h  
s t i r r i n g ,  f o r  14 h o u rs .  The m ix tu r e  was c o o le d  and f i l t e r e d ,  and th e  
f i l t r a t e  was e v a p o ra te d  to  d ry n e s s .  The r e s id u e  was r e c r y s t a l l i s e d  from  
e th a n o l  t o  g iv e  th e  p ro d u c t  (2  g, 13%), m .p .  1 9 8 -9 °  (F ound : C, 4 9 .9 5 ;
H, 3 .9 5 ;  N, 1 3 .2 5 .  C^^H^gClgN^Og r e q u i r e s :  C, 4 9 .7 ;  H, 4 .1 5 ;  IM, 1 3 .4 % ),
6 (dm so -d^ )  8 . 5 °  (2H, b , NH^)» 7 .6  and 7 .2  (3H, m, a r o m a t ic  H ) , 4 .0 6  
(2H , q , CH^), 3 .3 2  (3H , s ,  NMe), 1 .18  (3H, t ,  e t h y l  CH^).
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E t h y l  3 - a m in o - 3 - ( 3 - n i t r o p h e n y la m in o ) - 2 - c v a n Q p r o p e n o a te  (7 8 )  was p re p a re d  
s i m i l a r l y .  R e c r y s t a l l i s a t i o n  fro m  e th a n o l  gave th e  p r o d u c t  (38% ), 
m .p . 1 6 6 -8 °  (Found : C, 5 3 .5 5 ;  H, 5 .0 5 ;  N, 1 9 .6 .  r e q u i r e s :
C, 53 .8 ; H, 4 . 9 ;  N, 19 .3% ).
P h e n y l 3 -a m in o -3 -p h e n y la m in o -2 -c y a n o p r  op e n o a te , 70: see pages 94.-Ç’,
5 - E t h y l  3 . 3 -D ia m in o -2 - c y a n o p r o p e n e th io a te s  
S - E th y l  3 - a m in o - 3 - ( 3 ,4 - d ic h lo r o p h e n y la m in o ) - 2 - c y a n o p r o p ene t h i o a te
3 ,4 -D ic h lo ro b e n z e n a m in e  ( 5 .4  g , 0 .0 3 3 M ),  p o ta s s iu m  s a l t  o f  S_-ethyl
d ic y a n o e th a n e th io a te  (7 g , 0 .036(1 ),  c - ^ y d r o c h l o r i c  a c id  (3  m l ,  0.03311
a p p r o x . ) ,  and w a te r  (35  m l)  were he a te d  unde r r e f l u x  f o r  20 h o u rs .
The o i l  w h ich  s e p a ra te d  was t r i t u r a t e d  w i t h  2 -p r o p a n o l  t o  g iv e  th e  p r o d u c t  
( 6 . 8  g , 63%), m .p .  1 4 2 -5 °  (F ound : C, 4 5 .8 ;  H, 3 . 4 ;  N, 1 3 .2 5 .  
r e q u i r e s :  C, 4 5 .6 ;  N, 3 .5 ;  i\i, 13 .3% ).
S i m i l a r  r e a c t i o n s ,  u s in g  th e  a p p r o p r i a t e  benzenam ines, gave th e  f o l l o w i n g  
compounds, a f t e r  th e  t im e s  shown, w h ich  u s u a l l y  s o l i d i f i e d  when th e  
r e a c t i o n  m ix tu r e s  were c o o le d :
S - E th y l  3 - a m in o - 3 - ( 4 - b r o m o p h e n y la m in o ) - 2 - c y a n o p ro p e n e th io a te , a f t e r  5 
h o u rs .  R e c r y s t a l l i s a t i o n  from  2 - p r o p a n o l  gave th e  p r o d u c t  ( 6 6 % ), 
m .p . 15 4 -6 °  (Found: C, 4 4 .2 ;  H, 3 . 9 ;  N, 1 2 .9 .  ^ ^ 2 ^ 1 2 ^ ^ ^ 3 ^ ^  r e q u i r e s :
C, 4 4 .2 ;  H, 3 .7 ;  N, 12 .9% ). .
S - E th y l  3 - a m in o - 3 - ( 3 - c h lo r o p h e n y la m in o ) - 2 - c y a n o p r o p e n e th io a te  (80% ), 
m .p .  1 07 -16°  decomp. (Found: C, 5 1 .2 ;  H, 4 . 0 ;  l\l, 1 4 .8 5 .  ^ i2 ^ 1 2 ^ ^ ^ 3 ^ ^
r e q u i r e s :  C, 5 1 .1 5 ;  H, 4 . 3 ;  N, 1 4 .9% ), 6 (dm so -d^ )  9 .8 5 °  ( lH ,  s ,  NH),
8 . 0 °  (2H, s ,  NH^), 7 . 5 - 7 .1  (4H, m, A rH ) ,  2 .8  and 1 .2  (5H, E t ) ,  a f t e r  
6 h o u rs .  (The p r o d u c t  was n o t  r e c r y s t a l l i s e d ) .
S - E th y l  3 - a m in o - 3 - ( 4 - c h lo r o p h e n y la m in o ) - 2 - c y a n o p r o p e n e th io a t e , a f t e r  6 
h o u rs .  R e c r y s t a l l i s a t i o n  from  2 - p r o p a n o l  gave th e  p r o d u c t  (51% ), m .p . 
1 4 5 -7 °  (Found : C, 5 0 .9 ;  H, 4 .2 5 ;  N, 1 4 .8 5 .  C^gH^gClN^OS r e q u i r e s :
C, 5 1 .1 5 ;  H, 4 . 3 ;  N, 14 .9% ).
S - E th y l  3 - a m in o - 3 - ( 4 - io d o p h e n y la m in o ) - 2 - c y a n o p r o p e n e th io a te , as an o i l  
a f t e r  20 h o u rs .  T r i t u r a t i o n  w i t h  e th a n o l  gave th e  p ro d u c t  (19% ), m .p . 
2 1 0 -1 5 °  (Found: C, 3 8 .4 5 ;  H, 3 .1 5 ;  N, 1 1 .4 .  C | 2 H^2 lN 3 0 S r e q u i r e s :
C, 3 8 .6 ;  H, 3 .2 5 ;  N, 11 .25% ).
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5 - E t h y l  3 - a m in D - 3 - ( 3 - n i t r o p h e n v la m in D ) - 2 - c v a n o p r D p e n e th io a te . a f t e r  
48 h o u rs .  R e c r y s t a l l i s a t i o n  from  e th a n o l  gave th e  p r o d u c t  (25% ), 
m .p . 17 7 -8 0 °  (Found : C, 4 9 .6 ;  H, 4 . 1 ;  l\l, 1 9 .2 .  ^12^12*^4^3^ r e q u i r e s :
C, 4 9 .3 ;  H, 4 .1 5 ;  I\l, 19 .2% ).
S - E th y l  3 - à m in 6 - 3 - p h e n y la m in o - 2 - c y a n o p r o p e n e th io a te , a f t e r  30 h o u rs .
R e c r y s t a l l i s a t i o n  fro m  e th a n o l  gave th e  p ro d u c t  (37% ), m .p . 1 2 8 -9 °
(Found: C, 5 8 .5 5 ;  H, 5 .3 5 ;  N, 1 6 .6 5 .  C H N OS r e q u i r e s :  C, 5 8 .3 ;
6  1 z  1 o 3
H, 5 .3 ;  N, 17 .0% ), Ô (dmso-d ) 9 .9  ( l H ,  b ,  NH), 7 . 9 °  (2H , b ,  NH^),
2
7 . 5 - 7 . 2 5  (5H, m, A rH ) ,  2 .8  and 1 .2  (5H, q and t .  E t ) .
S - E th y l  3 - a m in o - 3 - ( 3 - m e th y lp h e n y la m in o ) - 2 - c y a n o p r o p e n e th io a te , as a t a r  
a f t e r  24 h o u rs .  T r i t u r a t i o n  w i t h  e th a n o l  gave th e  p r o d u c t  (32% ), 
m .p . 1 2 0 -2 2 °  (F ound : C, 6 0 .0 5 ;  H, 5 .5 8 ;  N, 1 6 .2 5 .  ^ is ^^^N ^O S  r e q u i r e s ;
C, 5 9 .7 5 ;  H, 5 .8 ;  N, 16 .1 % ).
S - E th y l  3 - a m in o - 3 - ( 4 - m e th y lp h e n y la m in o ) - 2 - c y a n o p r o p e n e th io a te , as an 
o i l  a f t e r  48 h o u rs .  T r i t u r a t i o n  w i t h  e th a n o l  gave th e  p r o d u c t  (56% ),;  
m .p .  1 18 -20°  (Found : C, 5 9 .5 ;  H, 6 . 0 ;  N, 1 6 .4 5 .  C^^H^^NgOS r e q u i r e s :  
C, 5 9 .7 5 ;  H, 5 . 8 ;  N 16 .1% ).
S - E th y l  3 - a m in o - 3 - ( 2 - m e th o x y p h e n y la m in o ) - 2 - c y a n o p r o p e n e th io a te , a f t e r :  
48 h o u rs .  R e c r y s t a l l i s a t i o n  from  e th a n o l  gave th e  p r o d u c t  (45% ), 
m .p . 1 5 3 -5 °  (Found : C, 5 6 .0 ;  H, 5 .2 5 ;  N, 1 5 .1 5 .  C^gH^^N^OgS r e q u i r e s :  
C, 5 6 .3 ;  H, 5 . 4 ;  N, 15 .15% ).
S - E th y l  3 - a m in o - 3 - ( 4 - m e th o x y p h e n y la m in o ) - 2 - c y a n o p r o p e n e th io a te , a f t e r  
36 h o u rs .  R e c r y s t a l l i s a t i o n  from  e th a n o l  gave th e  p r o d u c t  (51% ), m .p , 
1 60 -63°  (Found : C, 5 5 .9 ;  H, 5 .0 5 ;  N, 1 5 .4 .  C^^H^^N^O^S r e q u i r e s :  .
C, 5 6 .3 ;  H, 5 .4  ; N, 15 .15% ).
R e a c t io n  o f  1 , 2 -B enzen ed iam ine  w i t h  th e  P o ta ss iu m  S a l t  o f  S - E th y l  
D ic y a n o p r o p a n e th io a te
1 ,2 -B e n z e n e d ia m in e  ( 7 .2  g, 0 .0 6 7 M ),  p o ta s s iu m  s a l t  o f  ^ - e t h y l  d ic y a n o ­
p r o p a n e th io a te  (1 2 .8  g, 0 .0 6 7 M ),  c _ - h y d r o c h lo r ic  a c id  (6  m l ,  0.067M a p p r o x . ) ,  
and w a te r  (50 m l)  were h e a ted  unde r r e f l u x  f o r  24 h o u rs .  The t a r  w h ich  
s e p a ra te d  was t r i t u r a t e d  w i t h  e th a n o l  t o  g iv e  S - e t h y l  3 - a m in o - 3 - ( 2 -
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aminophenvlamino)-propenBthioate, 80 (7 g , 40%), m .p . 1 3 5 -7 °  (Found; 
C, 5 5 .1 5 ;  H, 5 .7 ;  i\l, 2 1 .0 .  ^1 2 ^1 4 ^ 4 ^^  r e q u i r e s :  C, 5 4 .9 5 ;  H, 5 .4 ;
N, 21 .35% ).
3 - A m in o - 2 - r c v a n o - 3 - ( 3 . 4 - d i c h lo r o p h e n v l im in o ) - 2 - h v d r o x v im in o p r o p a n o n i t r i l e . 98
3 ,4 -D ic h lo ro b e n z e n a m in e  (16 g , 0 .1 M ) ,  sodium s a l t  o f  h y d r o x y im in o p r o -  
p a n e d i n i t r i l e  ( l 2  g , 0 .1 M ) ,  w a te r  (lOO m l ) „ a n d  c ^ ^ y d r o c h l o r i c  a c id  ( lO  m l ,  
0.11M a p p r o x . ) ,  were h e a te d  u n d e r  r e f l u x  f o r  2 h o u rs .  The b la c k  t a r  
w h ich  s e p a ra te d  was washed w i t h  w a te r  and th e n  t r i t u r a t e d  w i t h  e th a n o l
t o  g iv e  a s o l i d  w h ic h  was r e c r y s t a l l i s e d  from  e th a n o l / w a t e r  to  g iv e  th e
h r o d u c t  ( 5 .8  g, 23%), m .p . 2 1 5 -5 °  decomp. (Found : C, 4 2 .4 ;  H, 2 .4 5 ;
N, 2 2 .0 .  CgHgClgN^O r e q u i r e s :  C, 4 2 .0 5 ;  H, 2 .3 5 ;  N, 2 1 .8 % ).
3 - A m i n o - 2 - c y a n o - 3 - ( 3 - n i t r o p h e n v l i m i n o ) - 2 - h v d r o x v im in o p r o p a n o n i t r i l e . 99
3 -N i t ro b e n z e n a m in e  (7  g, 0 . 05M ), sodium s a l t  o f  h y d r o x y im in o p ro p a n e -  
d i n i t r i l e  ( 5 . 3  g , 0 .0 5 4 M ),  w a te r  (50 m l) , .and  c _ -h y d ro c h lo r ic  a c id  (5  m l ,  
0.055M a p p r o x . ) were h e a te d  u n d e r  r e f l u x  f o r  5 h o u rs .  The p r e c i p i t a t e  
(11 g, 93%) was r e c r y s t a l l i s e d  from  d im e th y l fo r m a m id e /w a te r  t o  g iv e  th e
p r o d u c t  ( 8 . 2  g , 69%), m .p . 2 1 8 -2 0 °  decomp. (F ound : C, 4 6 .3 ;  H, 3 . 1 ;
N, 2 9 .7 5 .  CgHYNgOg r e q u i r e s :  C, 4 6 .3 5 ;  H, 3 .0 5 ;  IM, 3 0 .05% ).
2 - C y a n o - 2 - r ( d im e t h y la m in o ) - c a r b o n y lo x y im in o l - N - ( 3 - n i t r o p h e n y l ) - e t h a n -  
im id a m id e , 100 ,
D im e th y lc a rb a m y l  c h l o r i d e  (1 0 .7  g , 0 .1M ) was added s lo w ly  t o  3 - a m in o - 2 -  
c y a n o - 3 - ( 3 - n i t r o p h e n y l i m in o ) - 2 - h y d r o x y im i n o p r o p a n o n i t r i l e  ( l 1 g , 0 .047M ) 
and t r i e t h y l a m i n e  ( l 5 m l ,  11 g , 0 . 109M) i n  t e t r a h y d r o f ù r a n  (lOO m l ) .
The m ix t u r e  became warm. When th e  r e a c t i o n  had s u b s id e d ,  th e  m ix t u r e  
was h e a ted  unde r  r e f l u x  f o r  4^  h o u rs  and th e n  c o o le d  and f i l t e r e d .  The 
f i l t r a t e  was pou red  i n t o  w a te r  t o  p r e c i p i t a t e  t h e  p r o d u c t  ( 1 0 .2  g , 71%). 
R e c r y s t a l l i s a t i o n  from  2 -m e th o x y e th a n o l  gave th e  p r o d u c t  ( 7 .8  g , 54%), 
m .p . 1 8 7 -8 °  ./Found: C, 4 7 .0 ;  H, 3 .8 ;  IM, 2 7 .5 .  ^ ' i 2 ^ 1 2*^6*^4 r e q u i r e s :
C, 4 7 .3 5 ;  H, 4 . 0 ;  IM, 2 7 .6% ).
The R e a c t io n  o f  4 - IM itrobenzen am ine  w i t h  th e  Sodium S a l t  o f  H y d r o x y im in o -  
p r o p a n e d i n i t r i l e
4 -N i t ro b e n z e n a m in e  (7 g , 0 .0 5 M ),  sodium s a l t  o f  h y d r o x y im in o p ro p a n e -  . 
d i n i t r i l e  ( 6 . 3  g, 0 .0 5 4 M ),  w a te r  (50 m l)  and c ^ h y d r o c h lo r i c  a c id  (5  m l .
- 129 -
0.55M a p p r o x . )  were h e a te d  un d e r  r e f l u x  f o r  10 h o u rs .  The p r e c i p i t a t e  
was r e c r y s t a l l i s e d  from  2 - m e th o x y e th a n o l /w a te r  t o  g iv e  a w h i t e  s o l i d  
w h ich  was p ro b a b ly  m a in ly  2 - c y a n o - 2 - h v d r o x v im in o - N - ( 4 - n i t r o p h e n y l ) -  
a ce ta m id e  ( 6 . 5  g , 55%), m .p , 265° decomp. (Found : C, 4 6 .5 ;  H, 2 . 7 ;
N, 22.75%; 234. CgH^N^O^ r e q u i r e s :  C, 4 6 .1 5 ;  H, 2 .5 5 ;  N, 23.9%;
2 3 4 ) .
4 - C h lo r o - 3 - m e th y ln i t r o b e n z e n e
Sodium n i t r i t e  (69 g , IM) i n  w a te r  (530 m l)  was added s lo w ly  t o  a 
m ix t u r e  o f  2 - m e th y l - 4 - n i t r o b e n z e n a m in e  (152 g , IM ) ,  j c - h y d r o c h lo r i c  a c id  
(270  m l) ,  and w a te r  (600 m l ) ,  w i t h  c o o l i n g  to  keep th e  te m p e ra tu re  be low  
10 . The s o l u t i o n  was s t i r r e d  f o r  10 m in u te s  and th e n  added s lo w ly  t o  a 
c o o le d  s o l u t i o n  o f  coppe r  ( l )  c h l o r i d e  (129 g ) i n  c _ -h y d ro c h lo r ic  a c id  
(510 m l ) ,  so t h a t  th e  te m p e ra tu re  d id  n o t  exceed 2 0 ° .  N i t r o g e n  was 
e v o lv e d  d u r in g  th e  a d d i t i o n .  The m ix tu r e  was s t i r r e d  a t  room te m p e ra tu re  
f o r  1 h o u r  and th e n  th e  brown p r e c i p i t a t e  was f i l t e r e d  o f f  and r e c r y s t a l ­
l i s e d  fro m  e th a n o l  t o  g iv e  th e  p r o d u c t  ( l 4 9  g , 87%), m .p . 4 0 - 4 4 ° .
19G o ld s c h m id t  and H ün ig  a ls o  p re p a re d  t h i s  compound by t h e  Sandmeyer 
r e a c t i o n  and r e p o r t e d  a m e l t i n g  p o i n t  o f  4 4 ° .
4 -C h lo ro -3 -m e th y lb e n z e n a m in e
4 - C h lo r o - 3 - m e t h y ln i t r o b e n z e n e  ( l 4 9  g ) ,  i r o n  f i l i n g s  (365  g ) ,  2 -p r o p a n o l  
( 2 . 5  l ) ,  w a te r  (250 m l ) ,  and c _ -h y d ro c h lo r ic  a c id  (70 m l)  were  h e a te d  unde r 
r e f l u x  f o r  3 h o u rs .  The m ix tu r e  was f i l t e r e d  th ro u g h  k ie s e lg u h r  and th e  
f i l t r a t e  was e v a p o ra te d  to  d ry n e s s .  The r e s id u e  was r e c r y s t a l l i s e d  from  
e t h a n o l ,  w i t h  h o t  f i l t r a t i o n  to  remove i r o n  r e s id u e s ,  t o  g iv e  th e  p r o d u c t  
( 5 2 .3  g, 43%), m .p . 8 1 -4 °  ( l i t .  8 3 - 4 ° ) .  G o ld s c h m id t  and H d n ig ^^  
c a r r i e d  o u t  t h i s  r e d u c t i o n  w i t h  t i n  and h y d r o c h l o r i c  a c id .
B e n z im id a z o l in e s
4 , 6 - D i b r o m o - 5 - c h lo r0-2- ( 2 - a m in o -1 - c y a n o -2-0X0e t h y l i d e n e ) - b e n z im id a z o l i n e
3 , 5 - D ib ro m o - 4 - c h lo ro - 1 ,2 - b e n z e n e d ia m in e  (15  g, 0 .0 5 M ) ,  p o ta s s iu m  s a l t  o f  
d ic y a n o a c e ta m id e  ( l 6  g, 0 .1 1 M ),  x - h y d r o c h l o r i c  a c id  (9 m l ,  0.05M a p p r o x . ) ,  
and w a te r  (lOO m l)  were h e a te d  unde r r e f l u x  f o r  12 h o u rs .  The 
p r e c i p i t a t e  was s t i r r e d  w i t h  1M_-sodium h y d r o x id e  (200 m l)  and th e  m ix t u r e
- 130 -
was f i l t e r e d .  N e u t r a l i s a t i o n  o f  th e  f i l t r a t e  t o  pH 7 w i t h  h y d r o c h lo r i c  
a c id  gave a p r e c i p i t a t e  o f  th e  p r o d u c t  (3  g , 15%), m .p . 2 2 8 -3 0 °  decomp. 
(Found : C, 3 0 .5 ;  H, 1 .4 ;  N, 1 4 .4 .  gH^Br^ClN^O r e q u i r e s :  C, 3 0 .6 ;  H, 1 .3 ;  
N, 14 .3% ).
H e a t in g  a p p r o p r i a t e  benzenam ines s i m i l a r l y  w i t h  v a r io u s  s a l t s  r e l a t e d  t o  
t r i c y a n o m e th a n id e s  gave b e n z im id a z o l in e s  as f o l l o w s ,  a f t e r  th e  h e a t in g  
t im e s  shown, w h ich  were p u r i f i e d  i f  n e c e ssa ry  by s o l u t i o n  i n  a l k a l i  
a n d /o r  r e c r y s t a l l i s a t i o n  as s t a t e d :
W ith  th e  p o ta s s iu m  s a l t  o f  d ic y a n o a c e ta m id e :
4 . 5 . 6 - T r i c h l o r 0 - 2 - ( 2 - a m in o - 1 - c v a n o - 2 - o x o e t h e n y l ) - b e n z im id a z o l i n e . a f t e r  
30 h o u rs .  P u r i f i c a t i o n  by s o l u t i o n  i n  a l k a l i ,  f o l l o w e d  by r e c r y s t a l ­
l i s a t i o n  fro m  d im e th y l fo r m a m id e /w a te r  gave th e  p r o d u c t  (29% ), m .p .
13 8 -4 0 °  (Found : C, 3 9 .4 5 ;  H, 1 .9 5 ;  N, 1 8 .7 5 ;  M+, 302. C^^H^Cl^N^O 
r e q u i r e s :  C, 3 9 .5 5 ;  H, 1 .6 5 ;  N, 1 8 .4 5 ;  3 0 2 ) .
4 . 6 - D ib r o m o - 2 - ( 2 - a m in o - 1 - c y a n o - 2 - o x o e t h v l i d e n e ) - b e n z im id a z o l i n e , a f t e r  
36 h o u rs .  P u r i f i c a t i o n  v i a  s o l u t i o n  i n  a l k a l i ,  f o l l o w e d  by r e c r y s t a l ­
l i s a t i o n  from  d im e th y l fo r m a m id e /w a te r  gave th e  p r o d u c t  (28% ), m .p .
2 4 7 -5 0 °  (Found : C, 3 3 .9 ;  H, 2 .1 ;  N 1 5 .4 .  C^^HgBr^N^O r e q u i r e s :
C, 3 3 .5 5 ;  H, 1 .7 ;  N, 15 .65% ).
5 . 6 - D i c h l o r o - 2 - ( 2 - a m in o - 1 - c y a n o - 2 - o x o e t h v l i d e n e ) - b e n z im id a z o l i n e , a f t e r  
28 h o u rs .  P u r i f i c a t i o n  v i a  s o l u t i o n  i n  a l k a l i  gave th e  p r o d u c t  (50% ), 
m .p . 285° decomp. (Found : C, 4 4 .2 5 ;  H, 2 . 4 ;  N, 2 1 .2 .  C^^HgCl^N^O 
r e q u i r e s :  C, 4 4 .6 5 ;  H, 2 .2 5 ;  N, 20 .8 % ).
2 - ( 2 - a m in o - 1 - c y a n o - 2 - o x o e t h y l i d e n e ) - b e n z im id a z o l i n e . a f t e r  50 h o u r s .  
P u r i f i c a t i o n  v i a  s o l u t i o n  i n  a l k a l i ,  f o l l o w e d  by r e c r y s t a l l i s a t i o n  f ro m  
d im e th y l f o r m a m id e /w a te r ,  gave th e  p r o d u c t  (38% ), m .p . 263° (F ound :
C, 5 9 .6 5 ;  H, 3 .9 ;  N, 2 7 .6 5 .  C^^HgN^O r e q u i r e s :  C, 6 0 . 0 ;  H, 4 .0 5 ;  N, 28.0%) 
There  were two peaks i n  th e  p . m . r .  sp e c tru m  o f  th e  p r o d u c t  due t o  
e xchang eab le  p r o to n s :  6 (dm so -d^ )  9 .1 5 °  (2H, b , 2x NH), 6 . 4 °  (2H, b ,  NHg).
W ith  th e  p o ta s s iu m  s a l t  o f  N -m e th y ld ic y a n o a c e ta m id e :
2 - ( 2 - m e t h y la m in o - 1 - c y a n o - 2 - o x o e t h y l i d e n e ) - b e n z im id a z o l i n e , 56
(41% ), m .p i 240° decomp. (Found: C, 6 1 .4 5 ;  H, 4 .3 5 ;  N, 2 5 .9 5 .  C^^H^^N^O
r e q u i r e s :  C, 6 1 .6 5 ;  H, 4 . 7 ;  N, 26 .15% ), a f t e r  48 h o u rs .  There  were
two peaks i n  t h e . p . m . r .  spec trum  o f  th e  p r o d u c t  due to  e x c h a n g e a b le  p r o to n s
Ô (dm so-d^ )  9 .1 5 °  (2H, b , 2xNH), 6 .7 5 °  ( l H ,  b , amide NH).
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W ith  th e  p o ta s s iu m  s a l t  o f  e t h y l  d ic y a n o a c e ta te :
2 - ( 1 - c v a n o - 2 - o x o - 2 - e t h o x y e t h v l i d e n e ) - b e n z im id a z G i i n e . 79
(30% ), m .p . 260° decomp. (F ound : C, 6 2 .8 ;  H, 5 .2 5 ;  N, 1 8 .6 .  2*^11 *^3*^2
r e q u i r e s :  C, 6 2 .8 5 ;  H, 4 .8 5 ;  l\l, 18 .35% ).
W ith  N -p h e n y ld ic y a n o a c e ta m id e  (no h y d r o c h l o r i c  a c id  was a d d e d ) :  
2 - ( 2 - p h e n y la m in o - 1 - c y a n o - 2 - o x o e t h v l i d e n e ) - b e n z im id a z o l i n e . 57 ,  
as an o i l  a f t e r  24 h o u rs .  T r i t u r a t i o n  w i t h  e th a n o l  gave th e  p r o d u c t  
(26% ), m .p . 2 1 3 -5 °  (Found: C, 6 9 .7 ;  H, 4 .5 5 ;  N, 2 0 .6 5 .  
r e q u i r e s :  C, 6 9 .5 5 ;  H, 4 . 4 ;  N, 2 0 .3% ).
W ith  P o tass ium  T r ic y a n o m e th a n id e :
6 - C h l o r o - 2 - ( 2 - a m i n o - 1 - c y a n o - 2 - o x o e t h y l i d e n e ) - 5 - n i t r o b e n z i m i d a z o l i n e , 29, 
was o b ta in e d  when th e  i n i t i a l  p r o d u c t  o f  r e a c t i o n  -  a f t e r  a h e a t in g  t im e  
o f  28 h o u rs  -  was p u r i f i e d  v i a  s o l u t i o n  i n  a l k a l i ,  i n s t e a d  o f  e i t h e r  
o f  th e  exp e c te d  p r o d u c t s ,  th e  r e l a t e d  2 -d ic y a n o m e th y le n e b e n z im id a z o l in e  
o r  th e  r e l a t e d ,  a c y c l i c  a m in o - ( a r y la m in o ) - m e t h y le n e p r o p a n e d in i t r i l e .  
A c i d i f i c a t i o n  of. th e  s o l u t i o n  i n  a l k a l i  w i t h  h y d r o c h lo r i c  a c id  gave th e  
p r o d u c t  as i t s  h y d r o c h lo r i d e  (28% ), m .p . 230° decomp. (F ound : C, 3 7 ,8 5 ;  
H, 1 .8 ;  C l ,  2 2 .0 5 ;  N, 2 2 .4 5 .  [ ^ ^ ^ ^ [ 1 2 ^ 5 0 3  r e q u i r e s :  C, 3 8 .0 ;  H, 2 .2 5 ;
C l ,  2 2 .4 5 ;  N, 22 .15% ).
4 - ( 1 H ) - Q u in a z o l in o n e s  
2 - r C y a n o - ( h y d r o x y im in o ) - m e t h y l l - 4 ( 1 H ) - Q u in a z o l i n o n e , 103 
2 -A m in o b e n z o ic  a c id  ( 6 .8  g , 0 .0 5 M ) ,  sodium s a l t  o f  h y d ro x y im in o p ro p a h e -  
d i n i t r i l e  ( 6 .8  g, 0 .0 5 8 M ),  _ c - h y d r o c h lo r ic  a c id  ( 4 . 5  m l ,  0.05M a p p r o x . ) ,  
and w a te r  (45  m l)  were h e a te d  unde r  r e f l u x  f o r  2 h o u rs .  The p r e c i p i t a t e  
( 6 . 9  g , 64%) was r e c r y s t a l l i s e d  from  2 -m e th o x y e th a n o l  t o  g iv e  th e  
p r o d u c t  ( 3 . 7  g , 34%), m .p . 2 7 6 -8 °  decomp. (Found : C, 5 6 .0 ;  H, 3 .0 5 ;
N, 2 6 .2 .  C^gHgN^O^ r e q u i r e s :  C, 5 6 .0 5 ;  H, 2 . 8 ;  N, 26 .1 5 % ).
H e a t in g  a p p r o p r ia t e  a m in o b e n zo ic  a c id s  s i m i l a r l y  w i t h  v a r io u s  s a l t s  
r e l a t e d  to  t r i c y a n o m e th a n id e s  gave q u i r a z o l i n e a g a s  f o l l o w s ,  a f t e r  th e  
h e a t in g  t im e s  shown, w h ich  were n o t  r e c r y s t a l l i s e d ,  u n le s s  o th e r w is e  
s t a t e d :
— lUZ —
W ith  P o ta ss iu m  T r ic y a n o m e th a n id e :
2 - D ic v a n o m e th y le n e -2 . 3 - d ih v d r o - 4 ( 1 H ) - Q u in a z o l in o n e  (79%),
m .p . 300° decomp. (Found : C, 6 2 .5 ;  H, 2 . 9 ;  l\l, 2 6 .6 .  C^^HgN^O r e q u i r e s :
C, 6 2 .8 5 ;  H, 2 . 9 ;  N, 2 6 . 6 5 ) ,  a f t e r  24 h o u rs .
W ith  t h e  P o ta ss iu m  S a l t  o f  D ic y a n o a c e ta m id e :
2 - ( 2 - a m in o - 1- c y a n o -2 - o x o e th y l i d e n e ) - 6 - c h l o r 0 - 2 , 3 - d i h y d r o - 4 ( l H ) - q u i n a z o l i n o n e , 
a f t e r  12 h o u rs .  S o lu t i o n  i n  IPT-sodium h y d r o x id e ,  f o l l o w e d  by r e p r e c i p i ­
t a t i o n  w i t h  h y d r o c h l o r i c  a c id  and r e c r y s t a l l i s a t i o n  from  d im e t h y l f o r m -  
amide gave th e  p r o d u c t  (47% ), m .p . 266° decomp. (Found : C, 5 0 .6 5 ;
H, 2 .9 5 ;  N, 21.0%; M*’’ , 2 6 2 .0 2 4 5 .  C . .H „C 1N .0_  r e q u i r e s :  C, 5 0 .3 ;
^ , n  / 4 2
H, 2 . 7 ;  N, 21.35%; M , 2 6 2 .0 2 5 1 ) .
2 - ( 2 - a m in o - 1 - c y a n o - 2 - o x o e t h y l i d e n e ) - 2 , 3 - d ih y d r o - 4 ( 1 H ) - q u in a z o l in o n e
(63% ), m .p . 305° decomp. (F ound : C, 5 8 .4 ;  H, 3 . 7 ;  IM, 2 4 .6 5 .  G HolM,
11 o 4
r e q u i r e s :  C, 5 7 .9 ;  H, 3 .5 5 ;  IM, 24 .55% ).
° 2
W ith  th e  p o ta s s iu m  s a l t  o f  N -m e th y ld ic y a n o a c e ta m id e :
2 - ( 2 - m e t h y la m in o - 1 - c y a n o - 2 - o x o e t h y l i d e n e ) - 2 , 3 - d ih y d r o - 4 ( 1 H ) - q u in a z o l in o n e , 
a f t e r  24 h o u rs .  R e c r y s t a l l i s a t i o n  f ro m  e th a n o l  gave th e  p r o d u c t  
(33% ), m .p . 266° decomp. (Found : C, 5 9 .6 ;  H, 4 . 5 ;  N, 2 3 .2 5 .  ^^2*^10*^4^2 
r e q u i r e s :  C, 5 9 .5 ;  H, 4 .1 5 ;  N, 23 .15% ).
W ith  th e  p o ta s s iu m  s a l t  o f  S - e t h y l  d i c y a n o e th a n e th io a t e :
2 - ( 1 - c y a n o - 2 - e t h y l t h i o - 2 - o x o e t h y l i d e n e ) - 2 , 3 - d i h y d r o - 4 ( l H ) - q u i n a z o l i n o n e , 83 
(28% ), m .p . 2 4 5 -6 °  (Found : C, 5 7 .4 5 ;  H, 4 .4 ;  N, 1 5 .5 .  C^^H-^N^O^S
r e q u i r e s :  C, 5 7 .1 5 ;  H, 4 .0 5 ;  N, 1 5 .4% ), a f t e r  24 h o u rs .
W ith  N -p h e n y ld ic y a n o a c e ta m id e  (no h y d r o c h l o r i c  a c id  was a d d e d ) :
2 - ( 2 - p h e n y l a m in o - 1 - c y a n o - 2 - o x o e t h y l i d e n e ) - 2 , 3 - d ih y d r o - 4 ( lH ) - q u in a z o l i n o n e  
(62% ), m .p . 250° decomp. (Found : C, 6 7 .3 5 ;  H, 4 . 1 ;  N, 1 8 .5 .  
r e q u i r e s :  C, 6 7 .1 ;  H, 4 . 0 ;  N, 18 .4% ), a f t e r  24 h o u rs .
- I oo
2 - r c y a n o ( d im e t h v la m in D c a r b Q n v lo x v im in o ) - m e th v l l - 4 ( lH ) - Q u in a z G l in o n e , 104
2 - ( C y a n o h y d r o ^ ^ m in o m e t h y l ) - 2 , 3 - d ih y d r o - 4 ( lH ) - q u in a z o l in o n e  (8 g, 0 .037M) 
was d i s s o lv e d  i n  a m ix t u r e  o f  t e t r a h y d r o f ù r a n  (70 m l)  and t r i e t h y l a m i n e  
(7 m l ,  5.1 g, 0 .0 5 M ) ,a n d  d im e th y lc a rb a m o y l  c h l o r i d e  ( 4 . 5  g , 0.Q42M) was 
added c a u t i o u s l y ,  c a u s in g  a s l i g h t  te m p e ra tu re  r i s e .  The m ix t u r e  was 
s t i r r e d  and h e a te d  unde r  r e f l u x  f o r  2 h o u rs  and th e n  c o o le d  t o  room 
tem pe ra tu re  and pou red  i n t o  a m ix t u r e  o f  i c e  and w a te r  (ISO m l)  t o  p r e c i ­
p i t a t e  th e  l i q h t - b r o w n  p to d u c t  (7 g, 65%), m .p . 2 2 2 -4 °  decomp. A 
c a r b o n y l  a b s o r p t io n  i n  th e  i . r .  spec trum  o f  th e  p ro d u c t  a t  1780 cm  ^
c o n f i rm e d  t h a t  an oxime ca rbam ate  had been o b ta in e d ,  and n o t  a u re a .  
R e c r y s t a l l i s a t i o n  from  2 -m e th o x y e th a n o l  gave th e  p u re  p r o d u c t  ( 5 . 9  g, 
55%), m .p . 2 2 6 -8 °  decomp. (F ound : C, 5 4 .9 5 ;  H, 3 .8 5 ;  I\l, 2 4 .6 .
^13^11^5^3  ^ G q u i re s :  C, 5 4 .7 5 ;  H, 3 .9 ;  N, 24 .55% ).
2 - ( 1 - c y a n o - 2 - o x o - 2 - e t h o x y e t h y l i d e n e ) - 2 , 3 - d i h y d r o - 4 ( l H ) - q u i n a z o l i n o n e , 8 2 i 
see page 125.
1 - A m in o - 1 - c h lo r o e th y le n e s  
A m in o c h lo r o m e t h y le n e p r o p a n e d in i t r i l e  was p re p a re d  by A l l e n s t e i n ’ s method** 
The p r o d u c t  was washed w i t h  c _ -h y d ro c h lo r ic  a c i d ,  n o t  w a t e r ,  b e fo r e  
b e in g  d r i e d .
S - E th y l  3 - a m in o - 3 - c h lo r o ^ 2 - c y a n o p r o p e n e th io a te , 94
P o tass ium  s a l t  o f  _S;-ethyl d ic y a n o e th a n e th io a te  ( 3 8 .4  g , 0 .2M ) i n  h o t  
w a te r  (200 m l)  was added t o  _ c - h y d r o c h lo r ic  a c id  (200 m l ) .  The m ix t u r e  
was c o o le d .  The p r e c i p i t a t e ,  w h ich  was f i l t e r e d  o f f  and washed w i t h
o
c _ -h y d ro c h lo r ic  a c i d ,  was th e  p r o d u c t  (30 g , 79%), m .p . 130 decomp. 
(Found : C, 3 7 .6 ;  H, 3 .8 5 ;  C l ,  1 8 .1 ;  N, 1 4 .5 .  CgH^ClN^OS r e q u i r e s :
C, 3 7 .8 ;  H, 3 .7 ;  C l ,  1 8 .6 ;  N, 1 4 .7% ).
E t h y l  3 - a m in o - 3 - c h lo r o - 2 - c y a n o p r o p e n o a te ,  93.
P o ta ss iu m  s a l t  o f  e t h y l  d ic y a n o a c e ta te  (1 7 .6  g, 0 .1M ) was s t i r r e d  w i t h  
5.6M hyd rogen  c h l o r i d e  i n  e th a n o l  ( l 8 0  m l ,  O .IM ) f o r  1^ h o u rs .  The 
p r e c i p i t a t e  was f i l t e r e d  o f f ,  w a te r -w a s h e d ,  d r i e d  and r e c r y s t a l l i s e d  
fro m  e th a n o l  c o n t a in in g  a l i t t l e  hyd rogen  c h l o r i d e  to  g iv e  th e  p r o d u c t  
( 4 .7  g, 27%), m .p . 1 7 3 -4 °  decomp. (Found : C, 4 1 .4 5 ;  H, 4 . 4 ;  N, 1 5 .9 5 .  
C a lc u la te d  f o r  CgH^ClN^O^î C, 4 1 .2 5 ;  H, 4 .0 5 ;  l\l, 16 .05% ). A l l e n s t e i n  
and Q u is^  p re p a re d  t h i s  compound from  d ie t h o x y m e t h y l e n e p r o p a n e d i n i t r i l e .
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The i . r .  spec trum  o f  th e  sample p re p a re d  as above was i d e n t i c a l  t o  th e  
one w h ich  th e y  r e p o r t e d .
A m in o - ( m e th o x y ) - m e th y le n e p r o p a n e d in i t r i l e .
A m in o c h lo r o m e th y le n e p r o p a n e d in i t r i l e  (26  g , 0 .2M ) was h e a te d ,  u n d e r  
r e f l u x ,  i n  m e th a n o l  (50 m l ,  l a r g e  e x c e s s )  f o r  6 h o u rs .  The m ix t u r e  was 
c o o le d  t o  0 ° .  The p r e c i p i t a t e  was r e c r y s t a l l i s e d  from  1:1 a c e to n e :w a te r  
t o  g iv e  th e  p ro d u c t  (1 1 .5  g, 47%), m .p . 2 1 9 -2 0 °  ( l i t . 2 1 3 - 4 ° ) ,
(Found : C, 4 9 .0 ;  H, 4 .2 5 ;  N, 3 3 .9 5 .  C a lc u la te d  f o r  CgH^N^O: C, 4 8 .8 ;
H, 4 . 1 ;  N, 34 .15% ). T h is  compound was p re p a re d  from  d im e th o x y m e th y le n e -
39
p r o p a n e d i n i t r i l e  by M id d le to n ,  L i t t l e ,  C o f fm an ,and  E n g e lh a rd t  
E v a p o ra t io n  o f  th e  m e th a n o l  f i l t r a t e  from  th e  r e a c t i o n  gave a w h i t e  s o l i d  
( l O . I  g) w h ich  was r e c r y s t a l l i s e d  f ro m  m e th a n o l /w a te r  and was fo u n d ,  
by e le m e n ta l  a n a l y s i s  and MS, t o  be a m ix t u r e  o f  m e th y l  3 -a m in o -3 -m e th o x y -
2 -c y a n o p ro p e n o a te ,  and , p o s s i b l y ,  a m in o c h lo r o m e t h y le n e p r o p a n e d in i t r i l e  
(Found : C, 4 4 .2 5 ;  H, 4 .8 5 ;  N, 23.75%; M**", 1 5 6 .0 5 3 3 .  CgHglM^O^ r e q u i r e s :
C, 4 6 .2 ;  H, 5 . 1 ;  N, 17.95%; M'*', 1 5 6 .0 5 3 4 .  C HLCIN r e q u i r e s :  C, 3 7 .6 ;  ?
.. 4  2  3 ,  ,
H, 1 .5 5 ;  N, 32 .93% ).
A m in o - ( 2 - m e t h o x y e t h o x y ) - m e t h v le n e p r o p a n e d in i t r i l e  (27% ), m .p . 1 4 3 -5 °
(Found : C, 4 9 .7 5 ;  H, 5 . 5 ;  N, 2 5 .1 .  C H_l\l 0 r e q u i r e s :  C, 5 0 .3 ;  H, 5 .4 5 ;f y 3 2
N, 25 .15% ), was p re p a re d  s i m i l a r l y  by h e a t in g  a m in o c h lo ro m e th y le n e -  
p r o p a n e d i n i t r i l e  i n  2 -m e th o x y e th a n o l  f o r  2 h o u rs .  The p r o d u c t  was n o t  ■ 
r e c r y s t a l l i s e d .
A m in o - ( b u t o x y ) - m e t h y l e n e p r o p a n e d in i t r i l e
A m in o c h lo r o m e th y le n e p r o p a n e d in i t r i l e  (25  g ) ,  n - b u ta n o l  (16 g ) ,  and 
t e t r a h y d r o f ù r a n  (60 m l)  were h e a te d  u n d e r  r e f l u x  f o r  15 h o u rs .  The 
m ix t u r e  was f i l t e r e d  and th e  f i l t r a t e  was pou red  i n t o  w a te r  (1 l )  
t o  p r e c i p i t a t e  th e  p ro d u c t  ( l 2 . 7  g , 39%), m .p . 1 3 4 -5 °  (F ound : C, 5 7 .9 5 ;  
H, 6 . 6 ;  N, 2 5 .4 .  CgH^^N^O r e q u i r e s :  C, 5 8 .1 5 ;  H, 6 .7 ;  N, 25 .4 5 % ).
A m i n o - ( o c t y l o x y ) - m e t h y l e n e p r o p a n e d in i t r i l e
A m in o c h lo r o m e th y le n e p r o p a n e d in i t r i l e  ( l 2 . 7 g, O . IM ) ,  r v -o c ta n o l  ( l 3 . 2  g, 
O .IM ) and t e t r a h y d r o f ù r a n  (30 m l)  were he a te d  un d e r  r e f l u x  f o r  10 h o u rs .
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The m ix tu r e  was e v a p o ra te d  and th e  r e s i d u a l  o i l  was t r i t u r a t e d  w i t h  
t o lu e n e  ( 7 5  m l ) .  The p r e c i p i t a t e  was d is s o lv e d  i n  t e t r a h y d r o f ù r a n  
(50 m l)  and th e  s o l u t i o n  was pou red  i n t o  w a te r  (250  m l ) .  The p r e c i p i ­
t a t e  ( 6 . 6  g) was fo u n d  t o  be f r e e  from  s t a r t i n g  m a t e r i a l  (by  i . r .  
s p e c t r o s c o p y ) ,  b u t  i t s  e le m e n ta l  a n a l y s i s  showed i t  t o  be im p u re .  
R e c r y s t a l l i s a t i o n  f ro m  e th a n o l  gave th e  p ro d u c t  ( 2 . 6  g , 12%), m .p .
124-5  (Found : C, 6 4 .9 5 ;  H, 8 . 8 ;  N, 1 9 .1 5 .  r e q u i r e s :
C, 6 5 .1 ;  H, 8 .6 5 ;  N, 19 .0% ).
A m in o - ( b u t v l t h i o ) - m e t h v l e n e p r o p a n e d i n i t r i l e
A m in o c h lo r o m e th y le n e p r o p a n e d in i t r i l e  ( 1 7 .2  g , 0 .1 3 M ),  1 - b u t a n e t h i o l  
( 1 2  g , 0 .13M ) and t e t r a h y d r o f ù r a n  (43  m l)  were h ea ted  u n d e r  r e f l u x  
f o r  11 h o u rs .  The s o l u t i o n  was e v a p o ra te d  to  d ry n e s s .  The r e s id u e  
was r e d i s s o l v e d  i n  t e t r a h y d r o f ù r a n  (40 m l)  and th e  s o l u t i o n  was p ou red  
i n t o  w a te r  (250 m l ) .  The p r o d u c t  s e p a ra te d  as an o i l  w h ic h  g r a d u a l l y  
c r y s t a l l i s e d  ( 4 .8  g , 20%), m .p . 1 2 1 -3 °  (F ound : C, 5 3 .0 5 ;  H, 6 . 2 ;  N, 2 3 .2 5 .  
r e q u i r e s :  C, 5 3 .0 ;  H, 6 .1 ; N, 2 3 .2% ).
S - E th v l  3 - a m in o - 2 - c y a n o - 3 - e th o x y p r o p e n e t h io a te , 95
S - E th y l  3 - a m in o - 3 - c h lo r o - 2 - c y a n o p r o p e n e th io a te  ( 7 . 6  g, 0 .04M ) was 
hea ted  u n d e r  r e f l u x  i n  e th a n o l  f o r  4 h o u rs  to  g iv e  a p r e c i p i t a t e  o f  
th e  p ro d u c t  (3  g , 60%), m .p . 1 3 3 -5 °  (Found : C, 4 8 .3 ;  H, 6 . 4 ;  N, 1 4 .1 .  
*"8^12*^2°2^ r e q u i r e s :  C, 4 8 .0 ;  H, 6 . 0 ;  N, 14 .0 % ).
The R e a c t io n  o f  t h e  P o ta ss iu m  S a l t  o f  D icy a n o a c e ta m id e  w i t h  H ydro ­
c h l o r i c  A c id ,  f o l l o w e d  by E th a n o l
P o ta ss iu m  s a l t  o f  d ic y a n o a c e ta m id e  ( I 6  g) was m ixed  w i t h  h o t  _ c -h y d ro -  
c h l o r i c  a c id  (150  m l ) .  The m ix tu r e  was c o o le d  and th e  p r e c i p i t a t e  was 
f i l t e r e d  o f f ,  washed w i t h  c ^ h y d r o c h lo p ic  a c id  and d r i e d .  A s a t i s f a c t o r y  
e le m e n ta l  a n a l y s i s  c o u ld  n o t  be o b ta in e d  f o r  th e  p r o d u c t ,  a l th o u g h  i t s  
mass sp e c tru m  was c o n s i s t e n t  w i t h  3 - a m in o - 3 - c h lo r o - 2 - c y a n o p r openamide 
(Found : M+, 1 4 4 .99 97 ; C^H^CIN^O r e q u i r e s :  1 4 5 .0 0 4 3 ) .  The s o l i d
was he a te d  unde r r e f l u x  i n  e th a n o l  f o r  24 h o u rs  and th e n  th e  p r e c i p i t a t e  
( 1 0  g) was f i l t e r e d  o f f  and d r i e d .  From i t s  p . m . r .  s p e c t ru m , t h e  p r o d u c t  
appeared  to  be a m ix t u r e  o f  3 -a m in o -3 - c h lo r o -2 - c y a n o p ro p e n a m id e  and
3 - a m in o - 2 -c y a n o -3 -e th o x y p ro p e n a m id B , 6 (d m so -d ^ )  6 . 5 - 8 . 5 °  (b ro a d ,  N H^), 
7 . 9 °  ( s ,  NHg), 7 .3 3 °  ( s ,  NH^), 6 .7 7 °  ( s ,  NHg), 4 .2  and 1 .1 2  (q  and t .
E t ) .
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B is - m e t h y l t h i o e t h y le n e s  
B i s - ( m e t h y l t h i o ) - m e t h y l e n e p r o p a n e d i n i t r i l e ,  2 - c y a n o - 3 , 3 - b i s ( m e t h y l -  
th io ) - p r o p e n a m id e  and m e th y l  2 - c y a n o - 3 , 3 - b i s - ( m e t h y l t h i o ) - p r o p e n o a t e  
were p re p a re d  by th e  method o f  Gompper and T H p f l ^ ^ ° .  E t h y l  2 - c y a n o -
3 , 3 - b i s - ( m e t h y l t h i o ) - p r o p e n o a t e  was p re p a re d  s i m i l a r l y ,  e x c e p t  t h a t  
e th a n o l  was used as s o lv e n t  f o r  t h e  f i r s t  s ta g e ,  i n  p la c e  o f  m e th a n o l ,  
a l th o u g h  sodium m e th o x id e  was s t i l l  used as th e  base .
A m in o - ( m e t h y l t h i o ) - m e t h y l e n e p r o p a n e d in i t r i l e s  
A m in o - ( m e t h y l t h i o ) - m e t h y le n e p r o p a n e d i n i t r i l e  was p re p a re d  by th e  method 
o f  Gompper and T B p f l ^ ^ ° .
M e t h y l a m in o - ( m e t h y l t h i o ) - m e t h y l e n e p r o p a n e d i n i t r i l e ,  118 
A 27.5% w /v  s o l u t i o n  o f  m e th y la m in e  i n  e th a n o l  (40  m l ,  11 g , 0 .35M ) 
was added s lo w ly  t o  one o f  b i s - ( m e t h y l t h i o ) - m e t h y l e n e p r o p a n e d i n i t r i l e  
(51 g ,  0 .3M) i n  b o i l i n g  e th a n o l  (250  m l ) , c a u s in g  v ig o r o u s  e v o l u t i o n  o f  
m e th a n e th io l .  H e a t in g  was c o n t in u e d  f o r  15 min and th e n  th e  s o l u t i o n  
was c o o le d  t o  0° t o  p r e c i p i t a t e  t h e  p r o d u c t  (30 g , 65%), m^p. 1 1 4 - 6 ° .  
R e c r y s t a l l i s a t i o n  fro m  e th a n o l  gave th e  p r o d u c t  ( l 7 g , 37%), m .p .  119-20  
(Found : C, 4 7 .4 ;  H, 4 . 5 ;  l\l, 2 7 .8 .  C a lc u la te d  t o  CgHYN^S: C, 4 7 .0 5 ;
H, 4 . 6 ;  N, 2 7 .45% ), Ô (d m so -d ^ )  8 .6  (1H, b , NH), 3 .1  (3H , d ,  0=7Hz, NMe), 
2 .5  (3H, s ,  SMe).
H a r t k e ,  and M e tzg e r  and W e g le r ,  p re p a re d  t h i s  compound from  t r i m e t h y l -  
d i t h i o im id o c a r b o n a t e .  H a r tk e  r e p o r t e d  i t s  m e l t i n g  p o i n t  t o  be 1 2 0 -2 1 ° .
S i m i l a r l y  p re p a re d  w e re :
D im e t h y I a m in o - ( m e t h y l t h i o ) - m e t h y le n e p r o p a n e d in i t r i l e ,  114 (64% ), 
m .p . 7 5 -7 °  (F ound : C, 4 9 .9 ;  H, 5 .1 ;  N, 2 4 .7 5 .  C a lc u la te d  f o r  C^HgNgS:
C, 5 0 .2 5 ;  H, 5 .4 ;  N, 25 .1 % ),  6 (d m so -d ^ )  3 .2 5  (6H , s ,  NMe_), 2 .5
41 ■(3H, s ,  SMe). N i l s s o n  and Sandstroem  p re p a re d  t h i s  compound s t a r t i n g
o
from  d im e th y l t h io c a r b a m y l  c h l o r i d e  and p r o p a n e d i n i t r i l e  and r e p o r t e d  
a m e l t i n g  p o i n t  o f  7 6 ° .  N aka i and Okewara^^ p re p a re d  i t  f ro m  N ,N - 
d i m e t h y l - b i s - ( m e t h y l t h i o ) - m e t h a n im in iu m  p e r c h l o r a t e .
2 - M e t h y l p r o p y l a m in o - ( m e t h y l t h i o ) - m e t h y l e n e p r o p a n e d in i t r i l e , m .p . 
o58-60  .
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B is - D im e t h y la m in o m e t h y le n e p r o p a n e d in i t r i l e ,  115 
A 33% w/ui aqueous s o l u t i o n  o f  d im e th y la m in e  (36  g = 1 2  g , 0 .27M ) was 
added s lo w ly  t o  a b o i l i n g  s o l u t i o n  o f  b i s - ( m e t h y l t h i o ) - m e t h y l e n e - .  
p r o p a n e d i n i t r i l e  ( l 7  g , O .IM ) i n  e th a n o l  (90 m l ) ,  c a u s in g  v ig o r o u s  
e v o lu t i o n  o f  m e th a n e th io l .  H e a t in g  was c o n t in u e d  f o r  4 h o u rs  and th e n  
th e  s o l u t i o n  was e v a p o ra te d  t o  d ry n e s s  and th e  r e s id u e  was r e c r y s t a l ­
l i s e d  f i r s t  f rom  m e th a n o l  and th e n  fro m  to lu e n e  t o  g iv e  th e  p r o d u c t  
( 5 . 7  g, 35%), m .p .  1 3 3 -5 °  (F ound : C, 5 8 .9 ;  H, 7 . 5 ;  N, 3 3 .7 .  C a lc u la te d
f o r  C H N : C, 5 8 .5 ;  H, 7 .3 5 ;  N, 3 4 .1% ), 6 (d m so -d ^ )  2 . 9 .
38bM id d le to n  and E n g e lh a r d t  p re p a re d  t h i s  compound fro m  d ie th o x y m e th y le n e -  
p r o p a n e d i n i t r i l e  and r e p o r t e d  a m e l t i n g  p o i n t  o f  1 2 9 -3 0 ° .  E r ic s s o n ,  
Sandstroem  and W ennerbeck^^°  p re p a re d  i t  f rom  p r o p a n e d i n i t r i l e  and
op e n ta m e th y l th io u r o n iu m  i o d i d e ,  and r e p o r t e d  a m e l t i n g  p o i n t  o f  13 3 -5  .
1 - A r v la m in o - 1 - m e t h v l t h io e th v Ie n e s
4 - C h lo r o p h e n v la m in o - ( m e t h v l t h i o ) - m e t h y le n e p r o p a n e d in i t r i l e
4 -C h lo ro b e n ze n a m in e  (64 g , 0 .5 M ) ,  b i s - m e t h y l t h i o m e t h y l e n e p r o p a n e d i n i t r i l e  
(85  g , Ü .5M ), and e th a n o l  (400 m l)  were h e a te d  unde r r e f l u x  f o r  6 h o u rs .  
The s o l u t i o n  was c o o le d  and th e  p r e c i p i t a t e  was r e c r y s t a l l i s e d  from  
e th a n o l  t o  g iv e  th e  p r o d u c t  (65 g , 52%), m .p .  1 6 4 -6 °  (Found : C, 5 2 .9 5 ;
H, 2 .8 5 ;  N, 1 6 .5 5 .  C . .H qC1N„S r e q u i r e s :  C, 5 2 .9 ;  H, 3 .2 5 ;  N, 1 6 .85% ),- 11 o o
6 (dmso-d ) 1 0 .4 °  (1H, s ,  NH), 7 . 5 - 7 . 3  (4H, A rH ) ,  2 .5 2  (3H, s ,  SMe).
T h is  method was based on t h a t  o f  Gompper and T ü p f l ^ ^ ^  f o r  r e l a t e d  
compounds.
S im i l a r  r e a c t i o n s ,  u s in g  a p p r o p r i a t e  benzenam ines and 1 , 1 - b i s - m e t h y l -  
t h i o e t h y l e n e s  (and u s in g  m e th a n o l  as s o l v e n t  i n  t h e  case  o f  m e th y l
2 - c y a n o - 3 , 3 - b is m e t h y l t h io p r o p e n o a t e )  gave th e  f o l l o w i n g  compounds, a f t e r  
th e  h e a t in g  t im e s  shown, w h ic h  were n o t  r e c r y s t a l l i s e d ,  u n le s s  o th e r w is e  
s t a te d  :
From b i s - m e t h y I t h i o m e t h y l e n e p r o p a n e d i n i t r i l e :
P h e n y la m in o - ( m e t h y l t h i o ) - m e t h y le n e p r o p a n e d in i t r i l e  ( 1 4 .4  g , 67%), 
m .p .  1 7 4 -5 °  (Found: C, 6 1 .0 ;  H, 4 .2 5 ;  N, 1 9 .3 .  C a lc u la te d  f o r  C^^H^N^S:
C, 6 1 .3 5 ;  H, 4 . 2 ;  N, 19 .5 % ),  6 (dm so-d ) 1 0 .5  ( l H ,  s ,  N H ), 7 . 3  
(5H, m, A rH ) ,  2 .5  (3H, s .  Me). Gompper and T ü p f l ^ ^ ^  p re p a re d  t|- 
compound s i m i l a r l y  and r e p o r te d  a m e l t i n g  p o i n t  o f  1 7 4 -6 ° .
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From 2 - c y a n o - 3 , 3 - b i s ( m e t h y l t h io ) - p r o p e n a m id e :
3 - ( 4 - C h lo r o p h e n v la m in o ) - 2 - c y a n o - 3 - ( m e th v l t h io ) - p r o p e n a m id e  (75% ), 
m .p . 2 00 -203 °  (Found : C, 4 9 .6 ;  H, 3 . 5 ;  N, 1 5 .6 .  C^^H^gClN^OS 
r e q u i r e s :  C , 4 9 .3 5 ;  H, 3 .7 5 ;  l\l, 15 .7% ), a f t e r  20 h o u rs .
3 - P h e n y la m in o - 2 - c y a n o - 3 - ( m e th y l t h io ) - p r o p e n a m id e , a f t e r  4 h o u rs .  
R e c r y s t a l l i s a t i o n  f rom  m e th a n o l  gave th e  p r o d u c t  (87% ), mp. 151-3  
(Found : C, 5 7 .0 ;  H, 5 .0 ;  N, 1 8 .1 5 .  ^ i i^ ^ ^ N g O S  r e q u i r e s :  C, 5 6 .6 5 ;
H, 4 .7 5 ;  N, 18 .0% ), 6 (dm so -d^ )  1 0 .6 °  ( l H ,  s ,  NH), 7 .6  (5H, s ,  A rH ) ,  
7 . 3 °  (2H, b , NHg), 2 .1 6  ( 3 H , s ,  SMe).
3 - ( 4 - m e t h y lp h e n y la m in o ) - 2 - c y a n o - 3 - ( m e th y l t h io ) - p r o p e n a m id e  (84% ), 
m .p . 1 8 3 -5 °  (Found : C, 5 8 .5 ;  H, 5 . 5 ;  N, 1 7 .1 .  C^gH^gN^OS r e q u i r e s :
C, 5 8 .3 ;  H, 5 . 3 ;  N, 17 .0^1),  a f t e r  6 h o u rs .
From m e th y l  2 - c y a n o - 3 , 3 - b i s - ( m e t h y l t h i o ) - p r o p e n o a t e :
M e th y l  3 - ( 3 , 4 - d i c h lo r o p h e n y la m in o ) - 2 - c y a n o - 3 - ( m e t h y l t h i o ) - p r o p e n o a t e  
(66% ), m .p . 1 4 0 -4 2 °  (Found : C, 4 5 .0 5 ;  H, 3 . 5 ;  N, 9 . 1 .  . ^H^^Cl^N^O^S
, _ 12  1U Z 2 Z
r e q u i r e s :  C, 4 5 .4 5 ;  H, 3 , 2 ;  N, 8 .8 % ) ,  Ô (dm so-d ) 1 0 .8 °  (1H, s ,  NH),
7 .7 - 7 .1  (3H, m, A rH ) ,  3 .6 7  (3H, s ,  OMe), 2*32  (3H , s ,  SMe), a f t e r  10- 
h o u rs .
M e th y l  3 - ( 4 - b r o m o p h e n y la m in o ) - 2 - c y a n o - 3 - ( m e th y l t h io ) - p r o p e n o a te  
(39% ), m .p . 1 4 0 -4 2 °  (Found : C, 4 3 .7 ;  H, 3 . 0 ;  N, 8 . 5 5 .  C ._H .,B rN _0_S
c _ 1 2 11 2 2 .
r e q u i r e s :  C, 4 4 .0 5 ;  H, 3 .4 ;  N, 8 .5 5 % ),  Ô (dm so-d ) 10 .8  ( l H ,  s ,  NH),
7 . 7 - 7 . 2  (4H, A rH ) ,  3 .6 7  (3H, s ,  OMe), 2 .2 8  (3H, s ,  SMe), a f t e r  4 h o u rs .
M e th y l  3 - ( 4 - c h lo r o p h e n y la m in o ) - 2 - c y a n o - 3 - ( m e t h y l t h i o ) - p r o p e n o a t e
(61% ), m .p . 1 3 4 -7 °  (Found : C, 5 0 .6 5 ;  H, 4 . 1 ;  N, 9 . 7 .  ^
r e q u i r e s :  C, 5 0 .9 5 ;  H, 3 . 9 ;  N, 9 .9 % ),  Ô (d m so -d ^ )  1 1 .4 °  ( 1 H, s ,  NH),
7 .4  (4H, A rH ) ,  3 .6 8  (3H, s ,  OMe), 2 .2 6  (3H, s ,  SMe), a f t e r  1 h o u r .
M e th y l  3 - ( 3 - c h lo r o p h e n y la m in o ) - 2 - c y a n o - 3 - ( m e t h y l t h i o ) - p r o p e n o a t e , 
a f t e r  16 h o u rs .  R e c r y s t a l l i s a t i o n  fro m  2 - m e th o x y e th a n o l  gave th e  p r o d u c t  
(68% ), m .p . 1 0 5 -7 °  (Found : C, 5 1 .2 ;  H, 3 . 6 ;  N, 1 0 .2 .  ^^IN^O^S
r e q u i r e s :  C, 5 0 .9 5 ;  H, 3 . 9 ;  N, 9 .9 % ) ,  Ô (d m so -d ^ )  1 1 .0 °  (1H, s ,  NH), '
7 . 5 - 6 . 7  (4H, A rH ) ,  3 .6 7  (3H, s ,  OMe), 2 .2 7  (3H s ,  SMe).
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M e th y l  3 - p h e n y la m in o - 2 - c y a n o - 3 - ( m e th y l t h io ) - p r o p e n o a te  ( 1 9 .5  g , 79%), 
m .p . 79—80° (Found : C, 5 7 .8 5 ;  H, 5 .0 5 ;  N, 1 1 .5 .  C a lc u la te d  f o r
- 1 2 ^ 1 2 '^ 2 ° 2 ^ *  5 8 .0 5 ;  H, 4 .8 5 ;  N, 1 1 .3% ), Ô (dm so -d^ )  1 1 .5 °  (1H , s ,
NH), 7 .3 6  (5H, s ,  A rH ) ,  3 .6 8  (3H, s ,  OMe), 2 . 2  (3H, s ,  SMe), a f t e r  
i  h o u r .  Gompper and T B p f l ^ ^ ^  r e p o r t e d  th e  m e l t i n g  p o i n t  o f  t h i s  
compound t o  be 7 9 -8 1 ° .  •
M e th y l  3 - ( 3 - m e t h v lp h e n v la m in o ) - 2 - c v a n o - 3 - ( m e t h v l t h i o ) - p r o p e n o a t e . 
a f t e r  4 h o u rs .  R e c r y s t a l l i s a t i o n  f ro m  m e th a n o l  gave th e  p r o d u c t  
(85% ), m .p . 9 3 -4 °  (Found : C, 5 9 .6 5 ;  H, 5 .5 ;  N, 1 0 .6 5 .  ^^^H^^N^O^S
r e q u i r e s :  C, 5 9 .5 ;  H, 5 . 4 ;  N, 10 .7% ), Ô (d m so -d ^ )  1 0 .4 °  ( l H ,  s ,  NH),
7 . 4 - 7 . 0  (4H, A rH ) ,  3 .6 9  (3H, s ,  OMe), 2 .31  and 2 .2 2  (3H , 3H, s ,  s ,  
SMe and r i n g  Me).
M e th y l  3 - ( 4 - m e t h y lp h e n y la m in o ) - 2 - c y a n o - 3 - ( m e t h y l t h io ) - p r o p e n o a t e
(84% ), m .p . 9 3 -5 °  (Found : C, 5 9 .1 ;  H, 5 . 1 ;  N, 1 0 .5 .  C,_HI .N^O^S
13  14  2 2
r e q u i r e s :  C, 5 9 .5 ;  H, 5 . 4 ;  N, 1 0 .7% ), a f t e r  4 h o u rs .
From e t h y l  2 - c y a n o - 3 , 3 - b i s ( m e t h y l t h i o ) - p r o p e n o a t e :
E t h y l  3 - ( 3 , 4 - d i c h lo r o p h e n y la m in o ) - 2 - c y a n o - 3 - ( m e t h y l t h i o ) - p r o p e n o a t e  
(67% ), m .p . 1 1 5 -9 °  (Found : C, 4 7 .2 5 ;  H, 3 . 7 ;  N, 8 . 6 .  C, „H ^ .C 1 _ N .0 .S
l ô i Z Z Z Z
r e q u i r e s :  C, 4 7 .1 5 ;  H, 3 .6 5 ;  N, 8 .4 5 % ),  a f t e r  20 h o u rs .
E t h y l  3 - p h e n y la m in o - 2 - c y a n o - 3 - ( m e t h y l t h io ) - p r o p e n o a t e ,
a f t e r  1 h o u r .  R e c r y s t a l l i s a t i o n  fro m  e th a n o l  qave th e  p r o d u c t  (48% ),
m .p . 7 7 -9 °  (Found : C, 5 9 .8 ;  H, 5 .4 5 ;  N, 1 0 .3 5 .  C^^^^^N^O^S r e q u i r e s :
C, 5 9 .5 ;  H, 5 . 4 ;  N, 10 .7% ), Ô (d m so -d ^ )  1 1 .0 °  (1H, s ,  NH), 7 .3 5
(5H, s ,  A rH ) ,  4 .1 5  (2H, q, CH ^), 2 .21  (3H , s ,  SMe), 1 .2  (3H , t ,  CMe).
1 - A l k y l a m i n o - 1 - ( a r y l a m in o ) - m e t h y l e n e p r o p a n e d in i t r i l e s  
M e t h y la m in o - ( 4 - c h lo r o p h e n y la m in o ) - m e t h y le n e p r o p a n e d in i t r i l e
4 - C h lo r o p h e n y la m in o - ( m e t h y l t h i o ) - m e t h y le n e p r o p a n e d in i t r i l e  ( 7 . 5  g , 0 .0 3 M ) ,  
m e th y la m in e  ( 4 .8  ml o f  a 27.5% u / v  s o l u t i o n  i n  e th a n o l  =  1 .3  g , 0 .0 4 2 M ),  
and e th a n o l  (25  m l)  were h e a te d  u n d e r  r e f l u x  f o r  6 h o u rs .  By t h a t  t im e ,  
p . m . r .  s p e c t ro s c o p y  showed t h a t  no s t a r t i n g  m a t e r i a l  ( r e c o g n i s a b le  f ro m  
a b s o r p t io n  by i t s  SMe g ro u p )  re m a in e d .  The s o l u t i o n  was c o o le d  and th e
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p r e c i p i t a t e  was r e c r y s t a l l i s e d  from  e th a n o l  t o  g iv e  th e  p r o d u c t  ( 4 . 9  g ,
70%), m .p . 18 8 -9 0 °  (Found : C, 5 6 .5 ;  H, 3 .4 5 ;  N, 2 3 .9 5 .  C^^HgClN^ 
r e q u i r e s :  C, 5 6 .8 ;  H, 3 . 9 ;  N, 24 .1% ), 6 (d m so -d ^ )  9 . 3 °  ( l H ,  b , ArNH),
8 . 0 °  (1H, b , MeNH), 7 . 5 - 7 . 0  (4H, m, A rH ) ,  2 .8 3  (3H, s ,  NMe).
S i m i l a r  r e a c t i o n s  i n  e t h a n o l ,  u s in g  a p p r o p r i a t e  a r y l a m i n o - ( m e t h y l t h i o ) -  
e th y le n e s  and e i t h e r  m e th y la m in e  (27.5%  w /v  e t h a n o l ) ,  d im e th y la m in e  
(25% w /v  i n  w a t e r ) ,  o r  e th y la m in e  (70% w/w i n  w a t e r ) ,  gave th e  f o l l o w i n g  
compounds, a f t e r  th e  h e a t in g  t im e s  shown, w h ich  were n o t  r e c r y s t a l l i s e d ,  
u n le s s  o th e r w is e  s t a t e d :
M e t h v la m in o - ( p h e n y la m in o ) - m e t h v le n e p r o p a n e d in i t r i l e , a f t e r  7 h o u rs .
R e c r y s t a l l i s a t i o n  f rom  e th a n o l  gave th e  p r o d u c t  (42% ), m .p .  16 8 -7 0 °
(Found: C, 6 6 .7 5 ;  H, 5 .2 ;  N, 2 7 .9 5 .  C^^H^gN^ r e q u i r e s :  C, 6 6 .6 5 ;
H, 5 .1 ;  N, 2 8 .25% ), Ô (dm so -d^ )  9 . 3 °  ( lH ,  s ,  PhNH), 7 .8 5 °  ( l H ,  b /  MeNH),
7 . 0 - 7 . 5  (5H, m, A rH ) ,  2 .8  (3H, d , C H „) .o
3 -M e th v la m in o - 3 - ( 4 - c h lo r o p h e n v la m in o ) - 2 - c v a n o p ro p e n a m id e  (90% ), m .p .  2 0 5 -7 °  
(Found : C, 5 3 .0 ;  H, 4 . 6 ;  N, 2 2 .7 .  C H CIN.O r e q u i r e s :  C, 5 2 .7 ;
11 1 1  4
H, 4 . 4 ;  N, 22 .35% ), a f t e r  24 h o u rs .
3 -M e th v la m in o -3 - (p h e n v la m in o ) -2 -c y a n o p ro p e n a m id e  (70% ). m .p .  2 0 7 -9 °
(Found: C, 6 1 .4 ;  H, 5 .8 5 ;  N, 2 5 .6 ,  ^ ^^H^gN^O r e q u i r e s :  C, 6 1 .1 ;  H, 5 . 6 ;
N, 2 5 .9% ), a f t e r  20 h o u rs .
E t h y la m in o - ( 4 - c h lo r o p h e n y la m in o ) - m e t h y le n e p r o p a n e d in i t r i l e , a f t e r  20 
h o u rs .  R e c r y s t a l l i s a t i o n  from  e th a n o l  gave th e  p r o d u c t  (49% ), m .p . 1 6 0 -6 3 °
(Found : C, 5 8 .2 5 ;  H, 4 . 6 ;  N, 2 3 .0 5 .  C^^H^^CIN^ r e q u i r e s :  C, 5 8 .4 ;
H, 4 . 5 ;  N, 2 2 .7 % ),
D im e t h y la m in o - ( 4 - c h lo r o p h e n y la m in o ) - m e t h y le n e p r o p a n e d in i t r i l e  (51% ), 
m .p .  2 1 6 -8 °  (Found : C, 5 8 .5 5 ;  H, 4 . 6 ;  N, 2 3 .0 5 .  C a lc u la te d  f o r
C ,„H  C IN , :  C, 5 8 .4 ;  H, 4 . 5 ;  N, 2 2 .7% ), a f t e r  6 h o u rs .  M cK u s ick ,
32 /H e c k e r t ,  C a i r n s ,  C o ffm an ,and  Mower p re p a re d  t h i s  compound from  3 - ( 4 - c h l o r o -
p h e n y la m in o ) - 2 - c y a n o b u t e n e d in i t r i l e ,  and r e p o r t e d  a m e l t i n g  p o i n t  o f
2 2 4 -6 °  f o r  th e  p u re  compound.
M e th y l  3 - m e th y la m in o -3 - (4 -b ro m o p h e n y la m in o ) -2 - c y a n q p ro p e n o a te , a f t e r . 6 
h o u rs .  R e c r y s t a l l i s a t i o n  from  m e th a n o l  gave th e  p r o d u c t  (59% ), m .p .
149-50  (Found : C, 4 6 .5 5 ;  H, 3 .6 ;  N, 1 4 .0 .  C ^ *
C, 4 6 .4 5 ;  H, 3 . 9 ;  N, 13 .55% ), Ô (dm so -d^ )  9 . 2 °  (1H , s ,  A rN H ), 8 . 7 °
(1H, q, MeNH), 7 . 6 - 6 . 9  (4H, A rH ) ,  3 .6  (3H, s ,  OMe), 2 .8  (3H, d ,  NMe). .
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M e th y l  3 -m e th y la m in o - 3 - ( 4 - c h lo r o p h e n y la m in o ) - 2 - c y a n o p r b p e n o a te  (84% ), 
m .p . 15 0 -5 2 °  (Found: C, 5 4 .6 5 ;  H, 4 . 5 ;  N, 1 5 .5 5 .
C, 5 4 .2 5 ;  H, 4 .5 5 ;  l\l, 15 .8% ),  a f t e r  6 h o u rs .
M e th y l  3 - m e th y la m in o - 3 - ( 3 - c h lo r o p h e n y la m in o ) - 2 - c y a n o p r o p e n o a te  (75% ), 
m .p . 1 2 5 -6 °  (Found : C, 5 4 .4 5 ;  H, 4 .7 5 ;  N, 1 5 .7 5 .  C. H C1N„0 r e q u i r e s :
f\ o \ Z \ Z 3 Z _
C, 5 4 .2 5 ;  H, 4 .5 5 ;  N, 15 .8 % ),  Ô (dmso-d ) 9 .2 5  (1H, s ,  A rNH), 8 .8
(1H , q, MeNH), 7 . 5 - 6 . 9  (4H, m, A rH ) ,  3 .6 2  (3H, s ,  OMe), 2 .8 2  (3H, d ,  
NMe), a f t e r  24 h o u rs .
D im e t h y la m in o - ( p h e n y la m in o ) - m e t h y le n e p r o p a n e d in i t r i l e , w h ich  d id  n o t
p r e c i p i t a t e  when th e  r e a c t i o n  m ix t u r e  was c o o le d  a f t e r  6 h o u r s .  The
s o lv e n t  was e v a p o ra te d  and th e  r e s id u e  was r e c r y s t a l l i s e d  f ro m  m e th a n o l
to  g iv e  th e  p r o d u c t  (38% ), m .p . 1 8 4 -5 °  (Found : C, 6 7 .5 ;  H, 5 . 8 ;  N., 2 6 .2 .
^12^12*^4 fG q u i fG s :  C, 6 7 .9 ;  H, 5 . 7 ;  N, 2 6 .4% ), 5 (d m so -d ^ )  9 . 5 °
(1H , s ,  NH), 6 . 9 - 7 . 4  (5H, m, A rH ) ,  2 .9 5  ( 6 H , s ,  NMe^).z
F th y la m in o - ( p h e n y la m in o ) - m e t h y le n e p r o p a n e d in i t r i l e  (94% ), m .p . 1 4 0 -4 3 °  . 
(F ound : C, 6 8 .2 ;  H, 5 .8 ;  N, 2 6 .6 .  ^'|2*^12*'^4 ^ ^ q u i r e s :  C, 6 7 .9 ;  H, 5 .7 ;
N, 26 .4 % ),  a f t e r  24 h o u rs .
3 - D im e th y la m in o - 3 - ( 4 - c h lo r o p h e n y la m in o ) -2 - c y a n o p r o p e n a m id e , a f t e r  30 
h o u rs .  R e c r y s t a l l i s a t i o n  f ro m  e th a n o l  gave th e  p r o d u c t  (20% ), m .p .  
1 6 2 -4 °  (Found: C, 5 4 .1 ;  H, 4 . 8 ;  N, 2 1 .4 5 .  C^gH^^ClN^O r e q u i r e s :
C, 5 4 .4 5 ;  H, 4 .9 5 ;  N, 2 1 .15% ), Ô (dm so -d^ )  9 .9 5 °  ( lH ,  s ,  NH), 7 . 5 - 6 . 9  
(4H, A rH ) ,  6 .5  (2H, s ,  NH^), 2 .7 3  (6H, s ,  N M e ^ )/
M e th y l  3 - m e th y la m in o - 3 - ( p h e n y la m in o ) - 2 - c y a n o p r o p e n o a te , a f t e r  6 h o u rs .  
R e c r y s t a l l i s a t i o n  f ro m  m e th a n o l  gave th e  p r o d u c t  (57% ), m .p . 1 2 7 -9 °  
(Found : C, 6 2 .7 ;  H, 6 . 0 ;  N., 1 8 .2 .  ^>|2*^13’^ 3*^2 C G AU ifss : C, 6 2 .3 ;
H, 5 .6 5 ;  N, 1 8 .2% ), Ô (dm so -d^ )  9 . 2 °  ( lH ,  s ,  A rN H), 8 . 6 °  ( l H ,  s ,  MeNH),
7 . 4 - 7 . 0  (5H , m, A rH ) ,  3 .6  (5H, s ,  OMe), 2 .7 5  (3H, s ,  NMe).
3 -M e th y la m in o -3 - (4 -m e th y lp h e n y la m in o ) -2 -c y a n o p ro p e n a m id e  
m .p . 2 1 0 -1 1 °  (Found: C, 6 2 .3 ;  H, 6 .0 5 ;  N, 2 4 .0 .  C^^^/j^N^O r e q u i r e s :
C, 6 2 .6 ;  H, 6 .1 5 ;  N, 24 .35% ), a f t e r  20 h o u rs .
3 -D im e th y la m in o -3 - (p h e n y la m in o ) -2 -c y a n o p ro p e n a m id e  (54% ), m .p . 1 6 4 -6 °  
(Found : C, 6 2 .8 ;  H, 6 .4 7 ;  N, 2 4 .4 5 .  ^1 2 ^^ 4 ^4 ^  r e q u i r e s :  C, 6 2 .6 ;
H, 6 .1 5 ;  N, 24 .35% ), Ô (d m so -d ^ )  1 0 .2 °  ( lH ,  s ,  NH), 7 . 4 - 6 . 9  (5H , m, A rH ) ,  
6 .5 5 °  ( 2 H , s , NHg), 2 .8 2  (6H, s ,  NMe^).
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3 - E th v la m in o -3 - (p h e n y la m in o ) -2 -c v a n o p rD p e n a m id e  (70% ), m .p . 134-7  • 
(Found : C, 6 2 .6 ;  H, 6 . 0 ;  N, 2 4 .5 5 .  r e q u i r e s :  C, 6 2 .6 ;
H, 6 .1 5 ;  N, 24 .3 5 % ),  a f t e r  24 h o u rs .
E t h y l  3 - m e t h y la m in o - 3 - ( 3 . 4 - d ic h lo r o p h e n y la m in o ) - 2 - c y a n o p r o p e n o a te , 76, 
a f t e r  20 h o u rs .  R e c r y s t a l l i s a t i o n  f rom  e th a n o l  qave th e  p r o d u c t  (67% ), 
m .p . 1 4 3 -6 °  (Found: C, 4 9 .8 5 ;  H, 4 . 2 ;  N, 1 3 .1 .  3^l2*^3*^2 e s q u i r e s :
C, 4 9 .7 ;  H, 4 .1 5 ;  N, 1 3 . 4 ) ,  Ô (dm so -d^ )  9 . 2 °  ( i K ,  s ,  ArNH), 8 . 8 °
(1H, b , MeNH), 7 .5 5 - 6 .9  (3H , m, A rH ) ,  4 .2  (2H, q , OCHg), 2 .7 5  (3H , d , 
0=3Hz, NMe), 1 .1 2  (3H , t ,  C -M e).
M e th y l  3 - d im e th y la m in o -3 - (4 - b ro m o p h e n y la m in o ) -2 - c y a n o p r o p e n o a te , a f t e r  
20 h o u r s .  R e c r y s t a l l i s a t i o n  from  e th a n o l  gave th e  p ro d u c t  (46% ), 
m .p . 1 3 8 -4 0 °  (Found : C, 4 8 .3 ;  H, 4 .3 5 ;  N, 1 3 .3 .  C^^H^^BrNgOg r e q u i r e s :  
C, 4 8 .1 5 ;  H, 4 .3 5 ;  N, 12 .95% ).
M e th y l  3 - e th y la m in o - 3 - ( 4 - b r o m o p h e n y la m in o ) - 2 - c y a n o p r o p e n o a te , a f t e r  
20 h o u rs .  R e c r y s t a l l i s a t i o n  f ro m  e th a n o l  gave th e  p r o d u c t  (51% ), 
m .p . 1 4 4 -5 °  (Found : C, 4 8 .2 ;  H, 4 .2 5 ;  N, 1 3 .1 5 .  C^^H^^BrNgOg r e q u i r e s :  
C, 4 8 .1 5 ;  H, 4 .3 5 ;  N, 12 .95% ).
M e th y l  3 - e th y la m in o - 3 - ( 4 - c h lo r o p h e n y la m in o ) - 2 - c y a n o p r o p e n o a te  (85% ), 
m .p . 1 4 6 -7 °  (F ound : C, 5 5 .5 5 ;  H, 5 . 0 ;  N, 1 5 .1 .  C^gH^^ClNgOg r e q u i r e s :
C, 5 5 .8 ;  H, 5 .0 5 ;  N, 1 5 .0% ), a f t e r  6 h o u rs .
M e th y l  3 - e th y la m in o - 3 - ( 3 - c h lo r o p h e n y la m in o ) - 2 - c y a n o p r o p e n o a te  (86% ), 
m .p . 10 9 -1 1 °  (Found : C, 5 5 .9 5 ;  H, 5 . 1 ;  N, 1 4 .7 5 .  2H^4^^'^3^2 e s q u i r e s :
C, 5 5 .8 ;  H, 5 .0 5 ;  N, 1 5 .0% ), a f t e r  24 h o u rs .
M e th y l  3 - m e th y la m in o - 3 - ( 3 - m e th y lp h e n y la m in o ) - 2 - c y a n o p r o p e n o a te , a f t e r  
6 h o u rs .  R e c r y s t a l l i s a t i o n  from  e th a n o l  gave th e  p r o d u c t  (67% ), 
m .p .  1 19 -21°  (Found: C, 6 3 .2 ;  H, 5 .9 5 ;  N, 1 6 .8 .  C^gH^gN^Og r e q u i r e s :
C, 6 3 .6 5 ;  H, 6 .1 5 ;  N, 17 .15% ).
M e th y l  3 -m e th y la m in o - 3 - ( 4 - m e th y lp h e n y la m in o ) - 2 - c y a n o p ro p e n o a te  (92% ), 
m .p . 158° (Found : C, 6 3 .2 5 ;  H, 6 .0 5 ;  N, 1 7 .4 .  C^^H^gN^Og r e q u i r e s :
C, 6 3 .6 5 ;  H, 6 .1 5 ;  N, 17 .15% ), a f t e r  24 h o u rs .
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3 - E th y la m in Q - 3 - ( 4-met h v lp h e n y la m in o ) - 2 - c v a n o p r o p enamide (60% ), 
m .p . 1 4 2 -4 °  (Found: C, 6 3 .7 ;  H, 6 .5 5 ;  N, 2 3 .1 .  C^^H^gN^O r e q u i r e s :
C, 6 3 .9 ;  H, 6 . 6 ;  N, 22 .95% ), a f t e r  24 h o u rs .
M e th y l  3 - e th y la m in o -3 - (4 -m e th y lp h e n y la m in o ) 2 - o y a n o p r o p e n o a te  (89% ),
m .p .  1 5 6 -8 °  (Found : C, 6 5 .1 5 ;  H, 6 .3 5 ;  N, 1 6 .0 5 .  C H „I\I 0 r e q u i r e s :
1 4 1 / o z
C, 6 4 .8 5 ;  H, 6 . 6 ;  N, 16 .2 % ),  a f t e r  24 h o u rs .
M e th y l  3 - e th y la m in o -3 - (3 -m e th y lp h e n y la m in @ ) - 2 - c y a n o p ro p e n o a te  (83% ), 
m .p . 1 1 7 -2 0 °  (Found: C, 6 4 .8 5 ;  H, 6 . 5 ;  N, 1 6 ,4 5 .  e s q u i r e s :
C, 6 4 .8 5 ;  H, 6 . 6 ;  N, 1 6 .2% ), a f t e r  24 h o u rs .
B enza ldehyde  m e t h y l - ( 2 , 2 - d i c y a n o - 1 - m e t h y l t h i o e t h e n y l ) - h y d r a z o n e , 121 
M e th y l  h y d ra z in e  ( 4 .6  g , O .IM ) was added c a u t i o u s l y  t o  b e n z a ld e h y d e  
( 1 0 . 2  m l ,  1 0 .6  g, O .IM ) i n  b u ta n o l  ( 1 7 .5  m l ) ,  c a u s in g  th e  s o l u t i o n  
to  become v e ry  h o t .  The s o l u t i o n  was he a te d  unde r r e f l u x  f o r  15 m in u te s  
and th e n  added to  a s u s p e n s io n  o f  b i s - ( m e t h y l t h i o ) - m e t h y le n e p r o p a n e -  
d i n i t r i l e  (17 g , O .IM ) i n  b u ta n o l  ( 8 2 .5  m l ) .  The s o l u t i o n  was h e a te d  
unde r r e f l u x  f o r  6 h o u rs  and th e n  c o o le d  to  a p p ro x .  5 ° ,  t o  p r e c i p i t a t e  
th e  p r o d u c t  ( l 1  g , 43%), m .p . 15 9 -6 0 °  (Found : C, 6 0 .6 ;  H, 4 .6 5 ;  
l\l, 2 1 .9 5 .  r e q u i r e s :  C, 6 0 .9 ;  H, 4 . 7 ;  l\l, 21 .85% ), 6 (d m so -d ^ )
8 .2 5  (1H, s ,  CH), 7 .9  and 7 .4 5  (5H, m, A rH ) ,  3 .7  (3H, s ,  NMe), 2 .5 5  
(3H, s ,  SMe).
B enza ldehyde  m e t h y l - ( 1 - m e t h y la m in o - 2 , 2 - d ic y a n o e t h e n y l ) - h y d r a z o n e , 141 
Benza ldehyde  m e t h y l - ( 2 , 2 - d i c y a n o - 1 - m e t h y l t h i o e t h e n y l ) - h y d r a z o n e  ( 2 .6  g , 
O .O IM ),  m e th y la m in e  ( 0 .4 5  g , 0 .015M ) and e th a n o l  (24 m l)  were h e a te d  
u n d e r  r e f l u x  f o r  2^ h o u rs  and th e n  c o o le d  t o  room te m p e r a tu re  t o  p r e c i ­
p i t a t e  th e  ^ r o d u £ t  ( 2 . 4  g , 100%), m .p . 2 1 6 -8 ° .  R e c r y s t a l l i s a t i o n  f rom
2 -m e th o x y e th a n o l  gave th e  p r o d u c t  ( l , 8  g , 75%), m .p . 2 1 8 -2 0 °  (Found :
C, 6 5 .4 ;  H, 5 .2 5 ;  N, 2 9 .1 5 .  ^ ^ 3 ^ 1 3 ^ 5  r e q u i r e s :  C, 6 5 .2 5 ;  H, 5 . 5 ;
N, 29 .25% ), 6 (dm so -d^ )  8 . 2 °  ( lH ,  s ,  NH), 8 .0 5  ( lH ,  s ,  PhCH=), 7 .4  
and 7 .8 5  (5H, m, A rH ) ,  3 .4 3  (3H, s ,  N-NMe), 3 .0 3  (3H, s , N M e ) .
H e a t in g  b e n za ld ehyde  m e t h y l - ( 2 , 2 - d i c y a n o - 1 - m e t h y l t h i o e t h e n y l ) - h y d r a z o n e  
s i m i l a r l y ,  w i t h  a p p r o p r ia t e  am ines gave th e  f o l l o w i n g  compounds, a f t e r  
th e  t im e s  shown:
- 144 -
B enza ldehyde  m e t h v l - ( l - d i f n e t h v la m in o - 2 , 2 - d i c v a n o e t h e n v l ) - h y d r a z o n e  (77% ), 
m .p . 1 2 7 -8 °  (Found ; C, 6 6 .6 ;  H, 6 . 1 ;  N, 2 8 .0 .  r e q u i r e s :
C, 6 6 .4 ;  H, 5 .9 5 ;  N, 2 7 .65% ), ô (d m so -d ^ )  8 .0 5  ( l H ,  s ,  CH), 7 .8  and 7 .4 5  
(5H, m, A rH ) ,  3 .4  (3H , s ,  NMe), 3 .1  (6H, s ,  NMe^)» a f t e r  4 h o u rs .
B enza ldehyde  m e t h y l - F ( l - e t h y l a m in b ) - 2 . 2 - d i c y a n o e t h e n y l l - h y d r a z o n e  (71% ), 
m .p . 199 -200 °  (Found : C, 6 6 .3 5 ;  H, 6 . 3 ;  N, 2 7 .9 5 .  r e q u i r e s :
C, 6 6 .4 ;  H, 5 .9 5 ;  N, 27 .65% ), a f t e r  7 h o u rs .
B enza ldehyde  m e t h y l - F ( 1 - p r o p y la m in o ) - 2 , 2 - d i c y a n o e th e n y l l - h y d r a z o n e  (69% ), 
m .p . 1 2 7 -8 °  (Found : C, 6 7 .6 ;  H, 6 .4 ;  N, 2 6 .5 5 .  C^gH^yNg r e q u i r e s :
C, 6 7 .4 ;  H, 6 . 4 ;  N, 26 .2% ), a f t e r  7 h o u rs .
B enza ldehyde  m e t h y l - ( 2 > 2 ^ d ï c y a n o - 1 - p i p e r i d i n - 1 - y l - e t h e n y l ) - h y d r a z o n e  (44% ), 
m .p . 1 8 1 -3 °  (Found : C, 7 0 .0 ;  H, 6 .2 ;  N, 2 3 .9 .  C^^H^gNg r e q u i r e s :
C, 6 9 .6 ;  H, 6 .5 5 ;  N, 23 .85% ), ô (d m so -d ^ )  8 .0  ( lH ,  s ,  CH), 7 .8  and 7 .4 5  
(5H, m, A rH ) ,  3 .4  (7H, b , MeN and -CH ^N C H ^-),  1 .6 5  (6H, b ,  -CH ^CH^CH^-), 1 
a f t e r  5 h o u rs .
3 . 5 -D ia m in o p y ra z o l e - 4 - c a r b o n i t r i l e s
3 , 5 - D i a m in o p y r a z o l e - 4 - c a r b o n i t r i l e ,  44
1 ) Oust s u f f i c i e n t  c _ -h y d ro c h lo r ic  a c id  (19 m l ,  a p p r o x . )  was added t o  
a s o l u t i o n  o f  h y d r a z in e  h y d r a te  ( 1 0 .5  m l ,  1 0 .7  g , 0 .215M ) i n  w a te r  
(35  m l)  t o  g iv e  pH 1 -2 .  P o ta ss iu m  t r ic y a n o m e th a n id e  (30  g , 0 .23M ) 
was added, and th e  s o l u t i o n  was h e a te d  un d e r  r e f l u x  f o r  3 h o u rs .
A t r a c e  o f  s o l i d  was f i l t e r e d  o f f  and th e  f i l t r a t e  was c o o le d  to  
0° t o  p r e c i p i t a t e  th e  p r o d u c t ,  44 ( l 5 . 9  g , 60%), m .p . 15 5 -6 5 °  
(Found : C, 3 8 .7 5 ;  H, 3 .9 5 ;  N, 5 6 .8 .  C a lc u la te d  f o r  C ^^N g: C, 3 9 .0 ;  
H, 4 . 1 ;  N, 56 .9% ). R e c r y s t a l l i s a t i o n  o f  a sample f ro m  e th a n o l  
gave th e  p r o d u c t ,  m .p . 1 6 7 -9 ° .  The i . r .  s p e c t r a  o f  th e  two b a tc h e s  
were i d e n t i c a l .
2 )  A m in o - ( m e t h y l t h i o ) - m e t h y le n e p r o p a n e d in i t r i l e  ( 0 .7  g , 0 .0 0 5 M ),  
h y d r a z in e  h y d r a te  ( 0 . 3  m l ,  0 .31  g , 0 .0 0 6 1 M ),  and w a te r  (4 m l)  
were h e a te d  u n d e r  r e f l u x  f o r  2 h o u r s .  The s o l u t i o n  was c o o le d  t o  
p r e c i p i t a t e  3 , 5 - d i a m i n o p y r a z o l e - 4 - c a r b o n i t r i l e ,  44 ( 0 . 3  g , 48%), 
m .p . 1 7 1 -4 ° .  The i . r .  spec trum  o f  th e  p r o d u c t  was i d e n t i c a l  w i t h  
t h a t  o f  th e  sample p re p a re d  by th e  method d e s c r ib e d  above .
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37M a r t i n ,  Schwarz, Rackcw, R e ic h ,a n d  GrUndemann r e p o r t e d  th e  
m e l t i n g  p o i n t  o f  3 , 5 - d i a m i n o p y r a z o l e - 4 - c a r b o n i t r i l e  t o  be 170-71 , 
and M id d le to n  and E n g e lh a r d t ^ ^ ^  r e p o r t e d  i t  t o  be 1 6 9 -7 0 ° .
3 . 5 - D ia m i n o - 1 - m e t h v l p v r a z o l e - 4 - c a r b o n i t r i l e . 135
1) c - H y d r o c h lo r i c  a c id  (9  m l a p p r o x . )  was added to  a s o l u t i o n  o f  
m e th y l  h y d r a z in e  ( 4 . 6  g , O .IM ) i n  w a te r  (15 m l)  u n t i l  th e  pH
j u s t  changed t o  4 - 5 .  P o ta ss iu m  t r ic y a n o m e th a n id e  ( l 4  g, 0 .11M ) was
added and th e  s o l u t i o n  was h e a te d  u n d e r  r e f l u x  f o r  16 h o u rs .
The s o l u t i o n  was c o o le d  t o  0° t o  p r e c i p i t a t e  th e  p r o d u c t , 135
( 8 . 4  g , 61%), m .p . 194° decomp. (Found : C, 4 4 .0 5 ;  H, 5 . 0 ;  N, 5 1 .1 5 .
CgH^IMg r e q u i r e s :  C, 4 3 .8 ;  H, 5 .1 5 ;  N, 51 .05% ), Ô (dm so -d^ )
6.2® (2H , b , NHg), 4 .9®  (2H , b ,  NH^), 3 .3  (3H, s ,  M e). The i . r .  .
spec trum  (K C l d i s c )  o f  th e  p r o d u c t  showed a s h a rp ,  s i n g l e t ,  CIM 
-1peak a t  2240 cm
2) 3 , 5 - D i a m i n o - 1 - m e t h v l p v r a z o l e - 4 - c a r b o n i t r i l e , 135 (58% ), m .p .  1 9 7 -8 ° ,  
was a ls o  p re p a re d  from  a m in o - ( m e t h y l t h i o ) - m e t h y l e n e p r o p a n e d in i t r i l e  
i n  a s i m i l a r  way t o  3 , 5 - d i a m i n o p y r a z o l e - 4 - c a r b o n i t r i l e .
3 )  3 , 5 - D ia m in o p y r a z @ le - 4 - c a r b o n i t r i l e  ( 6 .1  g , 0 .0 5 M ),  iodom ethane
(3 .1  m l ,  7 .1  g, 0 .0 5 M ) ,  p o ta s s iu m  c a r b o n a te ,  anhyd . ( 7 . 6  g , 0 .0 5 5 M ),  
and a c e to n e  were s t i r r e d  a t  room te m p e ra tu re  f o r  18 h o u r s .  The 
m ix tu r e  was f i l t e r e d  and th e  f i l t r a t e  was e v a p o ra te d  to  le a v e  a 
v is c o u s  o i l ,  w h ic h  was d i s s o lv e d  i n  w a te r  (10 m l ) .  The s o l u t i o n  
was l e f t  a t  0°  f o r  a few h o u rs  t o  g iv e  a p r e c i p i t a t e  o f  3 , 5 - d ia m in o -
l - m e t h y l p v r a z o l e - 4 - c a r b o n i t r i l e , 135 ( l . 1  g, 16%), m .p . 1 9 2 -4 ° .
4 )  D im e th y l  s u lp h a te  ( 4 .7  m l ,  6 .2  g , 0 .05M ) was added s lo w ly  t o  a 
s o l u t i o n  o f  3 , 5 - d i a m i n o p y r a z o l e - 4 - c a r b o n i t r i l e  (6 .1  g , 0 .05M ) i n  
i r i - s o d iu m  h y d ro x id e  (50 m l,  0 .0 5 M ) ,  c a u s in g  a s m a l l  r i s e  i n  
te m p e r a tu r e .  The m ix t u r e  was h e a ted  un d e r  r e f l u x  f o r  2^ h o u rs  
and th e n  e v a p o ra te d  to  d r y n e s s .  The r e s id u e  was r e c r y s t a l l i s e d  
from  w a te r  t o  g iv e  3 , 5 - d i a m i n o - 1 - m e t h y l p y r a z o l e - 4 - c a r b o n i t r i l e , 135 
( 1 . 3  g , 19%), m .p . 1 9 4 -6 ° .
3 . 5 - D i a m i n o - 1 - e t h y l p y r a z o l e - 4 - c a r b o n i t r i l e  was o b ta in e d  i n  an im p u re  
fo rm  by th e  é t h y l a t i o n  o f  3 , 5 - d i a m i n o p y r a z o l e - 4 - c a r b o n i t r i l e  and used 
i n  f u r t h e r  r e a c t i o n s  (see  page 160).
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3 , 5“ D ia m i n o - 1 - ( 2 - h y d r o x y B t h v l ) - p y r a z o l e ~ 4 - c a r b o n i t r i l e , 42
c _ -H y d ro c h lo r ic  a c id  (18 ml a p p r o x . )  was added t o  a s o l u t i o n  o f  2 - h y d r o x y -
e t h y lh y d r a z in e  ( 1 3 .6  m l ,  1 5 ,2  g , 0 .2M ) i n  w a te r  (35  m l)  u n t i l  th e  pH
j u s t  changed t o  1  ^ P o ta ss iu m  t r ic y a n o m e th a n id e  (27  g 0.21M ) was added
and th e  s o l u t i o n  was h e a te d  un d e r  r e f l u x  f o r  20 h o u rs .  A t r a c e  o f  s o l i d
was f i l t e r e d  o f f  and th e  f i l t r a t e  was c o n c e n t r a te d  a t  re d u ce d  p re s s u re
to  le a v e  a m ix t u r e  o f  o i l  and s o l i d .  The m ix t u r e  was e x t r a c t e d  w i t h
a c e to n e  (50 ml and 20 m l ) .  The f i l t r a t e  was d r i e d  o v e r  magnesium
s u lp h a te  and e v a p o ra te d .  R e c r y s t a l l i s a t i o n  o f  th e  r e s id u e  f ro m  e th a n o l
gave th e  p r o d u c t , 42. (20 g, 6 0 ^ ) ,  m .p .  1 2 8 -9 °  ( f o u n d :  C, 4 2 .9 ;  H, 5 .4 ;
l\l, 4 2 .4 .  CgHgN^O r e q u i r e s :  C, 4 3 .1 ;  H, 5 .4 5 ;  N, 4 1 .9 % ).  The i . r .
spec trum  (KC l d i s c )  o f  th e  p r o d u c t  showed d o u b le t  Cl\l a b s o r p t io n  a t  
-12210 and 2230 cm . The p . m . r .  spec trum  o f  th e  p r o d u c t  i n  s o l u t i o n  
showed two resonance s  o f  e xchang eab le  p r o to n s :  Ô (d m so -d ^ )  6 . 2 °
(2H, b , NH^), 4 .9®  (2H, b ,  NH^).
3 . 5 - D i a m i n o - 1 - p r o p y l p v r a z o l e - 4 - c a r b o n i t r i l e
P o ta ss iu m  c a rb o n a te  ( 5 . 2  g a p p r o x . )  was added g r a d u a l l y  t o  a s o l u t i o n  
o f  n - p r o p y lh y d r a z in e  s u lp h a te  (13 g , 0 .075M) i n  w a te r  (30  m l)  u n t i l  th e  
pH o f  th e  m ix tu r e  changed from  1 to  7 . A few d ro p s  o f  _c_ -h yd ro ch lo r ic  
a c id  were  added to  r e t u r n  th e  pH t o  3 . P o ta ss iu m  t r i c y a n o m e th a n id e  
( l 0 . 6  g , 0 .08M ) was added and th e  s o l u t i o n  was h e a te d  u n d e r  r e f l u x  f o r  
55 h o u rs .  P o ta ss iu m  s u lp h a te  was f i l t e r e d  o f f  and th e  f i l t r a t e  was 
e v a p o ra te d  t o  le a v e  a waxy s o l i d  w h ich  was r e d i s s o l v e d  i n  a c e to n e  
(50 m l ) .  A. f u r t h e r  t r a c e  o f  p o ta s s iu m  s u lp h a te  was f i l t e r e d  o f f  and 
th e  ace to n e  was e v a p o ra te d .  The c ru d e  p ro d u c t  was r e c r y s t a l l i s e d  from  
e th a n o l  t o  g iv e  w h i t e  c r y s t a l s  ( 3 .9  g , 31%), m .p . 1 0 8 -9 °  (Found : C, 5 0 ,6 5 ;  
H, 6 .4 5 ;  N, 4 2 .0 .  r e q u i r e s :  C, 50 .9 ;-  H, 6 . 7 ;  N, 4 2 .4 % ).  A
second c ro p  o f  p r o d u c t  ( 2 . 3  g, 18%) m e l te d  a t  1 0 7 -9 ° .
3 . 5 - D ia m in o - 1 - ( 1 , 1 - d i o x o - 3 - t h i o l a n y l ) - p y r a z o l e - 4 - c a r b o n i t r i l e
3 - H y d r a z in o - 1 , 1 - d io x o t h io la n e  h y d r o c h lo r i d e  (40  g , 0 .2 1 M ) ,  p o ta s s iu m
t r ic y a n o m e th a n id e  (28 g, 0 .2 2 M ),  and w a te r  (100 m l)  were h e a te d  unde r
r e f l u x  f o r  14 h o u rs .  The m ix tu r e  was c o o le d  and th e  p r e c i p i t a t e  ( 3 6 .5  g,
70%) was r e c r y s t a l l i s e d  from  d im e t h y ls u lp h o x id e / w a t e r  t o  g iv e  th e  p r o d u c t
( 2 2 .6  g , 43%), m .p . 2 2 9 -3 1 °  (Found : C, 3 9 .4 5 ;  H, 4 .7 5 ;  N, 2 9 .3 .
CqH^.N^O^S r e q u i r e s :  C, 3 9 .8 ;  H, 4 . 6 ;  N, 29 .05% ). 
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3 . 5 - D i a m i n o - 1 - b u t v l D v r a z o l e - 4 - c a r b o n i t r i l e , was p re p a re d  i n  a s i m i l a r  
way t o  th e  1 - p r o p y l  a n a lo g u e .  The r e a c t i o n  m ix tu r e  was h e a te d  f o r
18 h o u rs .  The p ro d u c t  s e p a ra te d  as an o i l ,  w h ic h  c r y s t a l l i s e d  on 
c o o l i n g .  I t  was f i l t e r e d  o f f ,  t o g e th e r  w i t h  p o ta s s iu m  s u lp h a te ,  
washed th o r o u g h ly  w i t h  w a te r  and r e c r y s t a l l i s e d  fro m  e th a n o l  to  g iv e  th e  
p r o d u c t  (42% ), m .p . 1 3 4 -5 °  (Found ; C, 5 4 ,0 5 ;  H, 7 .2 5 ;  N, 3 9 .2 5 .
*^8^13^5 z ^ ip u i re s :  C, 5 3 .6 ;  H, 7 . 3 ;  N, 3 9 .1% ). A second c ro p  o f  p ro d u c t  
( l5 % ) m e l te d  a t  1 3 3 -5 ° .
T h is  compound was a ls o  p re p a re d  from  3 , 5 - d i a m i n o p y r a z o l e - 4 - c a r b o n i t r i l e  
and io d o b u ta n e .  The sample was n o t  p u r i f i e d ,  b u t  was used t o  p re p a re  
a p y r a z o lo p y r im id in o n e  i n  low  y i e l d  (see  page 1 6 8 ) .
3 . 5 - b i a m i n o - 1 - ( 5 - c h l o r o - 3 - n i t r o - 2 - p v r i d v l ) - p v r a z o l e - 4 - c a r b o n i t r i l e  
5 - C h l o r o - 2 - h y d r a z i n o - 3 - n i t r o p y r i d i n e  (8 g , 0 .0 4 2 M ),  p o ta s s iu m  t r i c y a n o ­
m e th a n id e  (6  g , 0 .0 4 6 M ),  j c - h y d r o c h lo r i c  a c id  (4  m l ,  0.044M a p p r o x . ) ,
and w a te r  (70  m l)  were h e a te d  u n d e r  r e f l u x  f o r  8 h o u rs .  The p r e c i p i t a t e  
( lO  g , 85%), m .p . 2 4 5 -5 6 ° ,  was r e c r y s t a l l i s e d  fro m  d im e th y l fo rm a m id e  
to  g iv e  th e  re d  p r o d u c t  ( 5 . 5  g , 46%), m .p . 2 5 9 -6 0 °  (Found : C, 3 8 .3 5 ;
H, 2 .5 ;  l\I, 3 4 .9 .  CgH^ClN^O^ r e q u i r e s :  C, 3 8 .6 5 ;  H, 2 .1 5 ;  l\l, 35 .05% ).
S i m i l a r  r e a c t i o n s ,  w i t h  a p p r o p r i a t e  a r y lh y d r a z in e s ,  gave th e  f o l l o w i n g  
compounds, a f t e r  th e  t im e s  shown:
3 . 5 - D ia m in o - 1 - ( 2 , 4 , 6 - t r i c h l o r o p h e n y l ) - p v r a z o l e - 4 - c a r b o n i t r i l e , 41
(67% ), a f t e r  9 h o u rs .  R e c r y s t a l l i s a t i o n  fro m  2 - p r o p a n o l  gave th e  p r o d u c t  
(26% ), m .p . 2 0 5 -6 °  (Found : C, 4 0 .0 ;  H, 1 .9 ;  N, 2 2 .9 5 .  C^_H^C1„I\I^
1 U  D  O O
r e q u i r e s :  C, 3 9 .7 ;  H, 2 . 0 ;  l\l, 2 3 .15% ). The i . r .  spec trum  o f  a second 
c ro p  o f  p r o d u c t  showed d o u b le t  CN a b s o r p t io n  a t  2180 and 2210 cm \  
p ro b a b ly  i n d i c a t i n g  th e  p re se n c e  o f  some u n c y c l i s e d  a m in o - ( 2 , 4 , 6 -  
t r i c h l o r o p h e n y l h y d r a z i n o ) - m e t h y l e n e p r o p a n e d i n i t r i l e .
■ i r
3 . 5 - D i a m i n o - 1 - ( 3 - n i t r o p h e n y l ) - p y r a z o l e - 4 - c a r b o n i t r i l e  (74% ), a f t e r  8 
h o u rs .  R e c r y s t a l l i s a t i o n  f rom  2 - m e th o x y e th a n o l /w a te r  gave th e  y e l l o w  
p r o d u c t  (60% ), m .p . 2 4 7 -8 °  (Found: G, 4 8 .9 ;  H, 3 .4 5 ;  IM, 3 3 ,9 5 .  C^^HgNgO^ 
r e q u i r e s :  C, 4 9 .2 ;  H, 3 . 3 ;  N, 3 4 .4% ).
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3 , 5 - D i a m in o - 1 - ( 4 - n i t r o p h e n v l ) - p v r a z o l e - 4 - c a r b Q n i t r i l e  (82% ), a f t e r  
5 h o u rs .  R e c r y s t a l l i s a t i o n  f rom  d im e th y l fo rm a m id e  gave a y e l lo w  
p r e c i p i t a t e ,  w h ich  was washed w i t h  w a te r  t o  g iv e  th e  re d  p r o d u c t  
(40% ), m .p . 305° decomp. (Found : C, 4 9 .1 5 ;  H, 3 .1 5 ;  l\l, 3 4 .1 5 .  
C^gHglMgO^ r e q u i r e s :  C, 4 9 .2 ;  H, 3 .3 ;  N, 3 4 .4% ).
3 5 - D ia m in o - 1 - ( p h e n v l ) - p v r a z o le - 4 - c a r b o n i t r i l e  (72% ), a f t e r  15 h o u rs .  
R e c r y s t a l l i s a t i o n  fro m  2 -m e th o x y e th a n o l  gave th e  p r o d u c t  (24% ), m .p . 
2 0 7 -8 °  (Found : C, 6 0 ,5 ;  H, 4 . 7 5 ;  N, 3 5 .0 5 .  r e q u i r e s :  C, 6 0 .3 ;
H, 4.155; N, 35 .15% ), A second c ro p  o f  p r o d u c t  ( l4 % )  m e l te d  a t  2 0 6 - 8 ° .
3 , 5 -D ia m in o p v ra z o le -4 -c a rb o x a m id e s
3 , 5 - D ia m in o - 1 - m e th v lp y ra z o le - 4 - c a r b o x a m id e , 62
jc - H y d r o c h lo r i c  a c id  (9 m l a p p r o x . )  was added to  a s o l u t i o n  o f  m e t h y l -  
h y d r a z in e  ( 4 .6  g , 0 .1M ) i n  w a te r  ( l 5  m l)  u n t i l  th e  pH j u s t  changed t o  2 . 
P o ta ss iu m  s a l t  o f  d ic y a n o a c e ta m id e  (16 g, 0 . 108M) was added and th e  
s o l u t i o n  was h e a te d  unde r  r e f l u x  f o r  40 h o u rs .  The s o l u t i o n  was c o o le d .  
S c r a t c h in g  in d u c e d  c r y s t a l l i s a t i o n  o f  th e  p r o d u c t  ( 6 . 4  g, 41%), 
m .p . 2 1 3 -5 ° .  R e c r y s t a l l i s a t i o n  from  2 - p r o p a n o l / w a te r  gave th e  p r o d u c t , 62 
(3  g, 19%), m .p . 2 1 3 -5 °  ( f o u n d :  C, 3 8 .3 ;  H, 5 .7 5 ;  N, 4 4 .8 5 .  CgHgNgO 
r e q u i r e s :  C, 3 8 .7 ;  H, 5 .8 5 ;  N, 4 5 .15% ).
The i n f l u e n c e  o f  pH on t h i s  r e a c t i o n  was i n v e s t i g a t e d  as f o l l o w s :
In  each o f  a s e r i e s  o f  e x p e r im e n ts ,  s u f f i c i e n t  c - h y d r o c h l o r i c  a c id  was 
added t o  a s o l u t i o n  o f  m e th y l  h y d ra z in e  ( 2 . 3  g) i n  w a te r  t o  g iv e  th e  
i n i t i a l  pH shown i n  T a b le  I I .  A pH b u f f e r  was added i n  some ca se s ,  
f o l l o w e d  by p o ta s s iu m  s a l t  o f  d ic y a n o a c e ta m id e  (8  g ) .  The s o l u t i o n  
was h e a ted  un d e r  r e f l u x  f o r  66 h o u rs .  I f  a p r e c i p i t a t e  fo rm ed  d u r in g  
t h i s  t im e ,  a sample was removed and i d e n t i f i e d  by i . r .  s p e c t r o s c o p y .
A t th e  end o f  t j ie  r e a c t i o n  p e r i o d ,  t h e  pH o f  th e  s o l u t i o n  was checked
Q
a g a in  and th e  m ix t u r e  was c o o le d  t o  0 . I f  no p r e c i p i t a t e  was p r e s e n t ,  
t h e  s o l u t i o n  was a d ju s te d  to  pH 7. Any p r e c i p i t a t e  was f i l t e r e d  o f f  
and i d e n t i f i e d .
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T a b le  I I  -  I n f l u e n c e  o f  pH on th e  r e a c t i o n  o f  m e th v lh y d r a z in e  w i t h  th e  
p o ta s s iu m  s a l t  o f  d ic y a n o a c e ta m id e
B u f f e r I n i t i a l
pH
F i n a l
pH
P r o d u c ts ^  ( y i e l d )
Excess ^ - H C l  (1 m l) 1 6 p y r a z o le  ( I . 6  g ) ^
None 7 7 p y r a z o le  ( 0 . 5  g ) ,  s a l t
AcOH (1  m l)  + lOM-NaOH ( 0 . 4  m l) 4 5 p y r a z o le  ( 0 . 5  g ) ,  s a l t
HCO^H ( 1  m l)  + lOFI-NaOH ( 0 .4  m l) 3 4 i n t e r m e d i a t e ,  s a l t
Excess MeNHNHg ( l  m l) 8 8 p y r a z o le  ( 0 . 5  g ) , s a l t
Excess _c-HCl (5 m l) 1 5 none
b)
s a l t :  p o ta s s iu m  s a l t  o f  d ic y a n o a c e ta m id e
i n t e r m e d i a t e :  3 -a m in o - 3 - (m e th y lh y d r a z in o ) - 2 - c y a n o p ro p e n a m id e  
(F ound : M+, 1 5 5 .0 7 8 4 .  CgHgNgO r e q u i r e s :  , 1 5 5 .0 8 0 7 ) .
I n t e r m e d ia t e  was fo u n d  a f t e r  40 h o u rs ,  b u t  was no lo n g e r  p r e s e n t  
a f t e r  65 h o u rs .
3 , 5 - D ia m in o - 1 - ( 4 - n i t r o p h e h v l ) - p v r a z o le - 4 - c a r b o x a m id e
4 - N i t r o p h e n y lh y d r a z in e  ( l . 5  g , 0 .0 1 M ) ,  p o ta s s iu m  s a l t  o f  d ic y a n o a c e ta m id e  
( 1 .6  g , 0 .0 1 1 M ),  c _ -h y d ro c h lo r ic  a c id  (1 m l ) ,  and w a te r  ( l 5  m l )  were  
he a te d  un d e r  r e f l u x  f o r  8 h o u rs ,  t o  g iv e  an o ra n g e - re d  p r e c i p i t a t e  
( l . 7  g, 66%). R e c r y s t a l l i s a t i o n  f ro m  d im e th y l  fo rm a m id e /w a te r  gave th e  
p u re  p r o d u c t  (1 g, 39%), m .p . 2 7 8 -9 °  (Found; C, 4 5 .6 ;  H, 3 .8 5 ;  N, 3 1 .9 .  
C1 0 H1 0 IM6 O3 r e q u i r e s :  C, 4 5 .8 ;  H, 3 .8 5 ;  N, 32 .05% ). .
3 , 5 -D ia m in o -1 -p h e n y l p y r a z o l e - 4 - c a r boxamide
1) _ c -H y d ro c h lo r ic  a c id  (a p p ro x .  20 m l)  was added t o  a m ix t u r e  o f  
p h e n y lh y d ra z in e  (2 1 .6  g , 0 .2M ) and w a te r  (200 m l)  u n t i l  th e  pH 
changed to  1. S u f f i c i e n t  aqueous sodium h y d r o x id e  was added to  
r e t u r n  th e  pH t o  4 . P o ta ss iu m  s a l t  o f  d ic y a n o a c e ta m id e  (30  g, 
0 .205M) was added and th e  s o l u t i o n  was h e a te d  un d e r  r e f l u x  f o r  
30 h o u rs  and th e n  c o o le d  t o  0 ° .  S c r a t c h in g  in d u c e d  c r y s t a l l i s a t i o n  
o f  a b r o w n is h - w h i te  s o l i d  w h ich  was r e c r y s t a l l i s e d  fro m  m e th a n o l  
t o  g iv e  th e  p ro d u c t  ( l 2 .4  g, 29%), m .p . 1 8 2 -3 °  (Found : C , 5 5 .6 ; .
H, 5 .2 5 ;  IM, 3 2 .3 .  C^gH^^IM^O r e q u i r e s :  C, 5 5 .3 ;  H, 5 . 1 ;  IM, 32 .2 5 % ).  
A second c rop  o f  p r o d u c t  ( 5 . 5  g , 12%) m e l te d  a t  1 7 6 -8 ° .
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2) 3 , 5 - D i a m in o - 1 - p h e n y lp y r a z o l e - 4 - c a r b o n i t r i l e  (2  g , 0 .01M ) was hea ted
w i t h  I jV s o d iu m  h y d ro x id e  (20  m l ,  0 .02M ) f o r  2 h o u rs .  The m ix t u r e  
was a c i d i f i e d ,  w h i l e  h o t ,  w i t h  j c - h y d r o c h lo r i c  a c id  and a t r a c e  o f  
i n s o l u b l e  s o l i d  was f i l t e r e d  o f f .  The f i l t r a t e  was c o o le d  and 
n e u t r a l i s e d  by th e  a d d i t i o n  o f  p o ta s s iu m  c a rb o n a te  to  g iv e  th e  p r o d u c t  
(2 .1  g , 97%), m .p . 1 8 2 -3 °  (Found: C, 5 5 .5 5 ;  H, 5 .1 5 ,  N, 3 2 .3 5 .  
C^gH^^NgO r e q u i r e s :  C, 5 5 .3 ;  H, 5 . 1 ;  IM, 32 .25% ).
The i . r .  s p e c t r a  o f  th e  p r o d u c ts  o b ta in e d  i n  th e s e  two ways were 
i d e n t i c a l .
3 , 5 -D ia m in o p v ra z o le - 4 -N - m e th y lc a r b o x a m id e
c _ -H y d ro c h lo r ic  a c id  (a p p ro x .  50 m l)  was added t o  a s o l u t i o n  o f  h y d ra z in e
h y d r a te  (24 m l ,  2 4 .7  g , 0 .495M ) i n  w a te r  (72 m l)  u n t i l  t h e  pH o f  th e
s o l u t i o n  j u s t  changed t o  1 -2 .  P o ta ss iu m  s a l t  o f  JN -m e th y ld ic y a n o a c s ta m id e
( 8 7 .4  g , 0 .55M ) was added, f o l l o w e d  by a l i t t l e  more h y d r o c h l o r i c  a c id
t o  n e u t r a l i s e  p o ta s s iu m  c a rb o n a te  p r e s e n t  as an i m p u r i t y  i n  th e  a ce ta m id e
s a l t ,  and g iv e  a g a in  pH 1 - 2 .  The s o l u t i o n  was h e a te d  un d e r  r e f l u x  f o r
o20 h o u rs  and th e n  f i l t e r e d  h o t  and c o o le d  to  0 t o  g iv e  a p r e c i p i t a t e  
o f  th e  p r o d u c t  ( 2 9 .3  g, 38%), m .p .  1 7 5 -8 2 ° .  R e c r y s t a l l i s a t i o n  from  
8 0 :2 0  e t h a n o l : w a t e r  gave th e  p ro d u c t  (20 g , 25%), m .p . 1 8 1 -2 °  (F ound :
C, 3 8 ,8 ;  H, 6 . 0 ;  IM, 4 4 .9 .  CgHgNgO r e q u i r e s :  C, 3 8 .7 ;  H, 5 .8 5 ;  IM, 4 5 .1 5 % ).
3 , 5 -D ia m in o p y  ra z o le -4 - IM -p h e n y lc a rb o x a m id e
N -p h e n y ld ic y a n o a c e ta m id e  (10  g , 0 .0 5 N ) ,  m e th y l  h y d r a z in e  ( 2 . 3  g , 0 .05M ) 
and w a te r  (30 m l)  were h e a ted  u n d e r  r e f l u x  f o r  66 h o u rs  and th e n  c o o le d  
t o  room te m p e ra tu r e .  The p r e c i p i t a t e  was r e c r y s t a l l i s e d  fro m  e th a n o l  
t o  g iv e  th b  p r o d u c t  ( 3 . 2  q, 28%), m .p . 1 7 4 -6 °  (Found : C, 5 7 .1 5 ;  H, 5 .8 5 ;
IM, 3 0 .2 .  C^^H^gNgO r e q u i r e s :  C, 5 7 .1 5 ;  H, 5 . 6 ;  IM, 3 0 .3% ).
E t h y l  3 , 5 - d ia m in o - 1 - m e t h y lp y r a z o le - 4 - c a r b o x y la t e , 87
S u f f i c i e n t  _ c - h y d r o c h lo r ic  a c id  was added to  a s o l u t i o n  o f  m e th y l  h y d ra z in e  
( 4 .6  g, 0 .1M ) i n  w a te r  (15 m l)  t o  g iv e  pH 3. P o tass ium  s a l t  o f  e t h y l  
d ic y a n o a c e ta te  (18 g , 0 .102M) was added and th e  s o l u t i o n  was he a te d  
unde r r e f l u x  f o r  68 h o u rs .  When th e  s o l u t i o n  was c o o le d ,  a m ix t u r e  o f  
p r o d u c t  and p o ta s s iu m  s a l t  o f  e t h y l  d ic y a n o a c e ta te  was p r e c i p i t a t e d .
The m ix tu r e  was f i l t e r e d  o f f ,  d r i e d  and e x t r a c t e d  w i t h  c h lo r o fo r m .  
E v a p o ra t io n  o f  th e  c h lo r o fo r m  l e f t  th e  p r o d u c t , 87 ( 5 . 4  g , 29%) m .p . 
1 2 5 -3 0 ° ,  c o n t a in in g  a bou t 4% o f  p o ta s s iu m  s a l t  o f  e t h y l  d ic y a n o a c e ta te .
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The p re se n c e  o f  th e  s t a r t i n g  s a l t  was shown by th e  appearance  o f  a v e ry
weak d o u b le t  -CN a b s o r p t io n  i n  th e  i . r .  sp e c tru m  o f  th e  p ro d u c t
(pound : C, 4 5 .3 ;  H, 7 . 0 ;  N, 3 0 .0 5 .  C_H._N,0 + 4% w/w C^Hj-KN 0f I z 4 z o u z  Z
r e q u i r e s :  C, 4 5 .5 ;  H, 6 . 4 ;  N, 29 .95% ),
S - E th y l  3 , 5 - d ia m in o - 1 - p h e n v lp v r a z o le - 4 - c a r b o x v t h io a t e c 08 
_c_-H ydroch lo r ic  a c id  ( a p p ro x .  3 m l)  was added t o  a s u sp e n s io n  o f  p h e n y l  
h y d r a z in e  ( 3 .6  g, 0 .033M ) i n  h o t  w a te r  (20 m l)  u n t i l  th e  pH o f  th e  m ix t u r e  
j u s t  changed to  1 -2 .  P o ta s s iu m  s a l t  o f  S - e t h y l  d ic y a n o e th a n e th io a te  
( 6 . 4  g , 0 .033M ) was added and th e  s o l u t i o n  was he a te d  u n d e r  r e f l u x  
f o r  22 h o u rs .  The v is c o u s  o i l  w h ich  s e p a ra te d  was t r i t u r a t e d  w i t h
2 - p r o p a n o l  t o  g iv e  th e  p r o d u c t  (2  g, 23%). R e c r y s t a l l i s a t i o n  from  
8 0 :2 0  e t h a n o l : w a t e r  gave th e  p r o d u c t  ( l . 3  g , 15%), m .p . 1 3 1 -3 °
(Found: C, 5 5 .2 ;  H, 5 . 6 ;  N, 2 1 .2 5 .  r e q u i r e s :  C, 5 4 .9 5 ;
H, 5 .4 ;  N, 2 1 .35% ). . .
3 ( 5 ) - a m i n o - 5 ( 3 ) - m e t h y l t h i o p y r a z o l e - 4 - c a r b o n i t r i l e s  
5 - A m i n o - 3 - m e t h y l t h i o p y r a z o l e - 4 - c a r b o n i t r i l e ,  113, m .p . l 5 l - 3 °  ( l i t . ^ ^ °  
1 5 0 -5 2 ° )  (Found: C, 3 8 .8 5 ;  H, 3 . 7 ;  N, 3 6 .2 .  C H N.S r e q u i r e s :  C, 3 8 .9 5 ;
H, 3 . 9 ;  N, 36 .35% ), Ô (dmso-d ) 6 . 3 °  (2H, s ,  NH ), 2 .4 5  (3H, s ,  SMe),
20cwas p re p a re d  by th e  method o f  Gompper and T H p f l  .
3 - A m in o -1-m e th y 1 -5 -m e th y l t h i o p y r a z o l e - 4 - c a r b o n i t r i l e , 122 
Benza ldehyde  m e t h y l - ( 2 , 2 - d i c y a n o - 1 - m e t h y l t h i o e t h e n y l ) - h y d r a z o n e  (27 g, 
0 .105M ) was h e a ted  w i t h  IP I - h y d r o c h lo r i c  a c id  ( l 5 0  m l ) .  W ate r and 
be n za ld ehyde  were d i s t i l l e d  o u t  o f  th e  m ix t u r e .  D u r in g  d i s t i l l a t i o n ,  
more w a te r  (75 m l)  was added to  make up i n  p a r t  f o r  th e  l o s s  o f  s o l v e n t  
f ro m  th e  r e a c t i o n  m ix t u r e .  D i s t i l l a t i o n  was c o n t in u e d  u n t i l  no more 
b e n za ld ehyde  came o v e r  ( t o t a l  vo lume o f  d i s t i l l a t e  = 150 m l a p p r o x . )  
and th e  r e a c t i o n  m ix tu r e  was c l e a r .  The s o l u t i o n  was c o o le d  and a d ju s te d  
t o  pH 7 w i t h  sodium h y d r o x id e  s o l u t i o n  and p o ta s s iu m  c a r b o n a te .  The 
p r e c i p i t a t e  was r e c r y s t a l l i s e d  from  e t h a n o l ,  w h i l e  s t i l l  w a te r - w e t ,  
t o  g iv e  th e  p ro d u c t  ( l 5  g , 85%), m .p . 12 0 -2 2 °  (F ound : C, 4 2 .5 5 ;  H, 4 .8 5 ;  
N, 3 3 .3 .  C HLN/S r e q u i r e s :  C, 4 2 .8 5 ;  H, 4 . 8 ;  N, 3 3 .3 % ),  6 (d m so -d ^ )fa o 4
5 .5 0 °  (2H, s ,  NHg), 3 .6 3  (3H, s ,  NMe), 2 .4 8  (3H, s ,  SMe).
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5 - A m i n o - 3 - m e t h y l t h i o ^ m e t h v l p v r a z Q l e - 4 - c a r b o n i t r i l e , 126 
B i s - ( m e t h y l t h i o ) - m e t h y l e n e p r o p a n e d i n i t r i l e  (17 g, 0 .1 M ) ,  m e th y l  
h y d r a z in e  ( 6 .3  m l ,  5 .4 5  g , 0 .12M ) and g l a c i a l  a c e t i c  a c id  (50 m l)  
were he a te d  unde r r e f l u x  f o r  6 h o u rs .  The s o l u t i o n  was c o n c e n t ra te d  
t o  a y e l l o w  o i l  w h ich  s o l i d i f i e d  on c o o l i n g .  The s o l i d  was r e c r y s t a l ­
l i s e d  from  e th a n o l  t o  g iv e  th e  p r o d u c t  ( 4 .7  g , 28%), m .p . 1 4 6 -7 °  
(F ound : C, 4 3 .0 5 ;  H, 4 .5 5 ;  N, 3 3 .4 .  C H N.S r e q u i r e s :  C, 4 2 .8 5 ;
fi e
H, 4 . 8 ;  N, 3 3 . 3 ) ,  6 (dmso-d ) 6 .6  (2H, s ,  NH ) ,  3 .5  (3H, s ,  NMe),
2 .4 2  (3H, s ,  SMe).
The R e a c t io n  o f  b i s - ( M e t h y l t h i o ) - m e t h y l e n e p r o p a n e d i n i t r i l e  w i t h  M e th y l  
H y d ra z in e  i n  W ater
1) B i s - ( m e t h y l t h i o ) - m e t h y l e n e p r o p a n e d i n i t r i l e  (17 g, 0 . 1 M) ,  m e th y l
h y d r a z in e  ( 6 .3  m l ,  5 .4 5  g , 0 .12M ) and w a te r  (lOO m l)  were h e a te d  .
un d e r  r e f l u x  f o r  20 m in u te s  ( t h e  pH o f  th e  m ix tu r e  was 8 ) .  A t
f i r s t  th e  d i n i t r i l e  fo rm ed  a s e p a r a te ,  m o l te n  l a y e r  b u t  t h i s
o 'd is a p p e a re d  a f t e r  5 m in u te s .  The s o l u t i o n  was c o o le d  t o  0 and 
th e  p r e c i p i t a t e  was r e c r y s t a l l i s e d  f ro m  e th a n o l  t o  g iv e  3 -a m in o -  
5 - m e t h y l t h i o - 1 - m e t h y l p y r a z o l e - 4 - c a r b o n i t r i l e  (1 1 .8  g , 70%) 
w h ich  was i d e n t i f i e d  by i t s  i . r ,  and p . m . r .  s p e c t r a .  E v a p o ra t io n  
o f  th e  r e c r y s t a l l i s a t i o n  l i q u o r s  l e f t  a m ix t u r e ,  i d e n t i f i e d  by i t s  
p . m . r .  s p e c t ru m , o f  3 - a m i n o - 5 - m e t h y l t h i o - 1 - m e t h y lp y r a z o le - 4 -  
c a r b o n i t r i l e  ( l 2 2 )  and 5 - a m in o - 3 - m e t h y l t h i o - 1 - m e t h y lp y r a z o le - 4 -  
c a r b o n i t r i l e  ( l 2 6 ) .  The a p p ro x im a te  r a t i o  o f  y i e l d s  o f  1 2 2 :1 2 6 ,  
d e te rm in e d  from  i n t e g r a l s  i n  th e  p . m . r .  spec trum  (and  i n c l u d i n g
th e  m a in ,  f i r s t  c ro p  o f  122) was 1 0 :1 .
2) S im i l a r  e x p e r im e n ts  were c a r r i e d  o u t ,  i n  w h ich  a c id s  were added
to  th e  r e a c t i o n  s o l u t i o n s .  The q u a n t i t y  o f  w a te r  used was reduced  
so t h a t  th e  t o t a l  vo lume o f  th e  r e a c t i o n  m ix tu r e  was a lw a y s  th e  
same. The p r e c i p i t a t e s  o b ta in e d  by c o o l i n g  th e  r e a c t i o n  s o l u t i o n s  
were n o t  r e c r y s t a l l i s e d :  th e y  were w e ig h e d ,  and th e  r a t i o s  o f  th e  
tw o  p y r a z o le s ,  122 and 126, i n  them were d e te rm in e d  by p . m . r .
s p e c t r o s c o p y .  The a c id s  added, th e  pH, t h e  t im e s  ta k e n  f o r  th e
r e a c t i o n  m i x t u r e s . t o  become c l e a r ,  th e  t o t a l  h e a t in g  t im e s ,  th e  
t o t a l  y i e l d s , a n d  th e  r a t i o s  o f  122 :126  were as f o l l o w s :
a )  c - ^ y d r o c h l o r i c  a c id  ( l 0 . 5  ml), pH 1. No r e a c t i o n  a f t e r  30 h o u rs ,
b) G l a c i a l  a c e t i c  a c id  ( lO  m l) ,  pH 4 - 5 .  15 m in ,  30 min. 1 4 .6  g
(87% ). 5 :1 .
c )  98% F o rm ic  a c id  (7 m l ) ,  pH 3 -4 .  3 h o u r s ,  4^  h o u rs -  I T . 3 g
(67% ). 0 . 4 : 1 .
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3 - P h e n v lm e t h v le n a m in o - 5 - m e t h v l t h io - 1 - m e t h v lp v r a z o le - 4 - G a r b o n i t r i l e ' , ,129 
B enza ldehyde  m e th y l “ ( 2 , 2 - d i c y a n a - 1 - m e th y l t h io e th e n y l ) - h y d r a z o n e  ( lO  g, 
0 .039M) was h e a te d  unde r r e f l u x  w i t h  iM ^ h y d r o c h lo r i c  a c id  (55  m l)  f o r
2-j h o u rs .  The m ix t u r e  was l e f t  a t  room te m p e ra tu re  o v e r n i g h t .  The 
p r e c i p i t a t e  was f i l t e r e d  o f f ,  c ru s h e d ,  washed w i t h  e th e r  and w i t h  w a te r  
and r e c r y s t a l l i s e d  from  2 -m e th o x y e th a n o l  t o  g iv e  th e  p r o d u c t  (6  g , 60%), 
m .p . 9 9 -1 0 0 °  (Found : C, 6 0 .9 ;  H, 4 . 5 ;  N, 2 2 .0 .  r e q u i r e s :
C, 6 0 .9 ;  H, 4 . 7 ;  N, 2 1 .85% ), Ô (d m so -d ^ )  9 .0  ( lH ,  s ,  PhCH=), 8 .0  and
7 .6  (5H, m, A rH ) ,  3 .9 2  (3H , s ,  NMe), 2 .6  (3H, s ,  SMe).
3 - A m in o - 5 - a lk y la m in o - p y r a z o l e - 4 - c a r b o n i t r i l e s  
The R e a c t io n  o f  D im e t h y la m in o - ( m e t h y l t h i o ) - m e t h y le n e p r o p a n e d in i t r i l e  w i t h  
H y d ra z in e
The p r o p a n e d i n i t r i l e  ( 8 . 3  g , 0 .05M ) was he a te d  unde r r e f l u x  w i t h  h y d ra z in e
h y d r a te  (3  m l ,  3 g , 0 .06M ) and w a te r  (50  m l)  f o r  30 m in u te s .  The
s o l u t i o n  was c o o le d  t o  g iv e  a p r e c i p i t a t e  ( 5 . 6  g ) .  The p . m . r .  spec trum
o f  th e  p r e c i p i t a t e  sug g e s te d  t h a t  i t  was a m ix t u r e  o f  3 - m e t h y l t h i o -
and 3 - d im e th y la m in o - , 5 - a m i n o p y r a z o l e - 4 - c a r b o n i t r i l e s , and t h i s  was
c o n f i rm e d  by MS (Found : M^, 154 .0333  and 1 5 1 .0 8 8 6 .  C H-N.S and C H-N^
c 6 6  4  6 9 b
r e q u i r e :  M , 154 .0314 and 1 5 1 .0 8 5 8 ) ,  6 (dm so-d ) ,  1 1 .5 °  ( b ,  r i n g  N H s), 
6 . 4 ^  ( b ,  NHg), 5 . f  ( b ,  NH^), 2 .8 5  ( s ,  NMSg), 2 .4 5  ( s ,  SMe). From th e  
i n t e g r a l s  o f  th e  m e th y l  peaks i n  th e  p . m . r .  s p e c t ru m ,  t h e  r a t i o  o f  
a m in o -  t o  m e t h y l t h i o -  compound was e s t im a te d  to  be 5 :3 .
3 - A m in o - 5 - m e t h y la m in o - 1 - m e t h y lp y r a z o le - 4 - c a r b o n i t r i l e , 43
Benza ldehyde  m e th y l - ( 2 , 2 - d i c y a n o - 1 - m e th y la m in o e t h e n y l ) - h y d r a z o n e  (239 g,
IM) and 1M _ -h yd ro ch lo r ic  a c id  ( l . 5  1 , 1 .5M) were h e a te d ,  and w a te r  and
benza ld ehyde  were d i s t i l l e d  o u t  o f  t h e  m ix t u r e ,  w i t h  s im u l ta n e o u s ,
s low  a d d i t i o n  o f  w a te r  (500  m l ) .  D i s t i l l a t i o n  was c o n t in u e d  u n t i l  no
more b e n za ld ehyde  came o v e r  ( t o t a l  vo lume o f  d i s t i l l a t e  a p p ro x .  1 l ) .
The s o l u t i o n  was n e u t r a l i s e d  (pH 7 - 8 )  w i t h  sodium h y d r o x id e  s o l u t i o n  and
c o o le d  to  0° t o  p r e c i p i t a t e  th e  p ro d u c t  (124 g , 82%) m .p . 1 6 9 -7 3 ° .
R e c r y s t a l l i s a t i o n  o f  a sample gave th e  p r o d u c t , m .p .  16 9 -7 0 °  (Found :
C, 4 8 .0 ;  H, 6 .2 5 ;  N, 4 6 .0 .  C_HqN^ r e q u i r e s :  C, 4 7 .6 5 ;  N, 6 . 0 ;  N, 4 6 .3 5 % ),6 9 b
Ô (dmso-d ) 6 .2 5  ( lH ,  m, NH), 4 .9 5  (2H, s ,  N H^), 3 .2 5  (3H , s ,  r i n g  N -M e), 
2 .9 3  (3H , d , NHMe). The i . r .  spec trum  o f  th e  p r o d u c t  showed d o u b le t  
CN a b s o r p t io n  a t  2200 and 2210 cm \
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S i m i l a r l y  p re p a re d  w ere :
3 - A m in o - 5 - d im e t h v la m in o - 1 - m e t h v lp v r a z o le - 4 - c a r b o n i t r i l e . w h ic h  was 
r e c r y s t a l l i s e d ,  w h i le  s t i l l  w e t ,  f rom  e th a n o l  t o  g iv e  th e  p r o d u c t  (46% ), 
m .p . 1 0 0 -102 °  (Found: C, 5 1 .1 ;  H, 7 .0 5 ;  l\l, 4 2 .8 .  r e q u i r e s :
C, 5 0 .9 ;  H, 6 . 7 ;  N, 42 .4 % ),  Ô (d m so -d ^ )  5 .1 5 °  (2H, s ,  N H^), 3 .4  
(3H, s ,  NMe), 2 .8  (6H, s ,  NMe^).
3 - A m i n o - 5 - e t h v l a m in o - 1 - m e t h v l p v r a z o le - 4 - c a r b o n i t r i l e  (87% ), m .p . 1 1 8 -9 ° ,  
w h ich  was used i n  f u r t h e r  r e a c t i o n s  w i t h o u t  b e in g  p u r i f i e d .
3 - A m i n o - 5 - p r o p v la m in o - 1 - m e t h v lp v r a z o le - 4 - c a r b o n i t r i l e  (47% ), m .p . 1 40 -41°
(F ound : C, 5 3 .7 5 ;  H, 7 . 3 ;  N, 3 9 .0 5 .  CgH _Nr r e q u i r e s :  C, 5 3 .6 ;  H, 7 . 3 ;o l o o
N, 3 9 .1% ).
3 - A m in o - 1 - m e t h y l - 5 - ( 1- p i p e r i d i n y l ) - p y r a z o l e - 4 - c a r b o n i t r i l e  (68% ),
m .p .  1 1 6 -8 ° .  R e c r y s t a l l i s a t i o n  from  e th a n o l  gave th e  p r o d u c t  (50% ),
m .p . 1 1 6 -8 °  (Found : C, 5 9 .0 ;  H, 7 .3 5 ;  N, 3 4 .1 5 .  C H  'H e  r e q u i r e s :
^ l U l o b
C, 5 8 .5 ;  H, 7 .3 5 ;  N, 3 4 .1% ), Ô (dmso-d ) 5 . 2 °  (2H , s ,  NH^), 3 .3 8  
(3H , s ,  M e), 3 .0 5  and 1 .6  ( lO H , b , p i p e r i d i n e  H ) .
D e r i v a t i v e s  o f  th e  P y ra z o le s  
3 - P h e n y lm e th y le n a m in o - 5 - (1- p i p e r i d i n y l ) - 1 - m e t h y l p y r a z o l e - 4 - c a r b o n i t r i l e  
B enza ldehyde  m e t h y l - ( 2 , 2 - d i c y a n o - 1 - p i p e r i d i n o e t h e n y l ) - h y d r a z o n e  (15  g, 
0 .051M) and I lM - h y d r o c h lo r i c  a c id  (70 m l ,  0 .07M ) were h e a te d  un d e r  r e f l u x  
f o r  2-j h o u rs  and th e n  th e  m ix tu r e  was l e f t  a t  room te m p e ra tu re  o v e r ­
n i g h t .  The s o l i d  was f i l t e r e d  o f f ,  w a te r -w a s h e d ,  d r i e d  and r e c r y s t a l ­
l i s e d  fro m  e th a n o l  t o  g iv e  th e  p r o d u c t  ( 4 . 6  g , 32%), m .p .  1 2 9 -3 0 °
(Found : C, 6 9 .3 ;  H, 6 . 6 ;  N, 2 4 .0 .  C^^H^gNg r e q u i r e s :  C, 6 9 .6 ;  H, 6 .5 5 ;  
N, 23 .85% ), Ô (dm so -d^ )  8 ,9 4  ( lH ,  s ,  PhCH=N), 8 . 0  and 7 .6  (5H , m, A rH ) ,  
3 .6 4  ( 3 H , s ,  M e), 3 .2  and 1 .6  ( lO H , m, p i p e r i d i n e  H ),
The R e a c t io n  o f  3 - a m in o - 5 - m e t h y la m in o - 1 - m e t h y lp y r a z o le - 4 - c a r b o n i t r i l e  
w i t h  Benza ldehyde
3 - A m in o - 5 - m e t h y la m in o - 1 - m e t h y lp y r a z o le - 4 - c a r b o n i t r i l e  (1 g) was h e a te d  
u n d e r  r e f l u x  i n  benza ld ehyde  (3  m l)  f o r  2^ h o u rs .  The s o l u t i o n  was 
c o o le d  and pou red  i n t o  e th a n o l  (20 m l)  t o  p r e c i p i t a t e  5 -m e th y la m in o -  
3 - ( p h e n y l m e t h y l e n a m i n o ) - 1 - m e t h y l p y r a z o l e - 4 - c a r b o n i t r i l e , 143 ( 1 .1  g ,  
70%), m .p . 18 5 -8 °  Ô (dm so -d^ )  9 .2  ( l H ,  s ,  CH), 8 .2  -  7 .6  (5H, m, A rH ) ,
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6 .8 4 °  ( lH , q , ] = 3 H z ,  NH), 3 .7  (3H, s , r i n g  N -M e), 3 .21 (3H, d ,  3=3Hz, 
HNCHg). The i . r .  spec trum  o f  th e  p r o d u c t  showed s i n g l e t  CN a b s o r p t io n
a t  2220 cm ^
When a sample o f  th e  p r o d u c t  was h e a te d  i n  I P I - h y d r o c h lo r i c  a c id ,  i t  
gave back 3 - a m in o - 5 - m e t h y la m in o - 1 - m e t h y lp y r a z o le - 4 - c a r b o n i t r i l e .
3 , 5 -D ia m in o - 1 - m e th y lp y ra z o le - 4 - c a r b o h y d r a z o n a m id e , 91 
E t h y l  2 , 5 - d ia m in o - 1 - m e t h y lp y r a z o le - 4 - c a r b o x y la t e  ( 13. 3 g , 0 .072M ) was 
h e a te d  unde r  r e f l u x  i n  h y d r a z in e  h y d r a te  (75 m l)  f o r  16 h o u r s . . The 
m ix t u r e  was c o o le d  to  0° t o  p r e c i p i t a t e  th e  p r o d u c t  ( 9 . 5  g, 77%), 
m .p . 2 4 7 -8 °  decomp. (Found ; C, 3 5 .5 ;  H, 6 . 2 ;  N, 4 9 .6 .  CgH^gNgO 
r e q u i r e s ;  C, 3 5 .3 ;  H, 5 . 9 ;  N, 49 .4 % ).
3 , 5 - b i s ( P h e n y lm e t h y l e n a m i n o ) - p y r a z o le - 4 - c a r b o n i t r i l e , 45 
A s o l u t i o n  o f  3 , 5 - d i a m i n o p y r a z o l e - 4 - c a r b o n i t r i l e  ( 1 2 .3  g , 0 . IM) i n  
b e n za ld ehyde  (35  m l)  was h e a ted  un d e r  a L i e b i g  c o n d e n s e r ,  th ro u g h  th e  
j a c k e t  o f  w h ic h  steam was passed , u n t i l  more w a te r  was e v o lv e d  (3  h o u r s ) .  
The m ix tu r e  was c o o le d  and th e  r e s i d u a l  t a r  was t r i t u r a t e d  w i t h  a c e to n e  
to  g iv e  th e  y e l lo w  p r o d u c t  ( 1 3 .6  g , 45%), m .p . 199 -200 °  (F ound : C, 7 2 ,1 ;  
H, 4 .5 5 ;  N ,2 3 .3 .  C^gH^^Ng r e q u i r e s :  C, 72.% H, 4 . 4 ;  N, 2 3 .4 % ),
5 - A m in o - 3 - m e t h o x y c a r b o n y la m in o - 1 - m e th y lp y r a z o le - 4 - c a r b o n i t r i l e  
M e th y l  c h lo r o fo r m a te  ( 5 .2  g , 0 .055M ) was added s lo w ly  t o  a s u s p e n s io n  
o f  3 , 5 - d i a m i n o - 1 - m e t h y l p y r a z o l e - 4 - c a r b o n i t r i l e  ( 6 .8  g , 0 .05M ) i n  p y r i d i n e  
(50 m l ) .  The te m p e ra tu re  o f  th e  m ix tu r e  ro s e  t o  a p p ro x .  8 0 ° .  The 
m ix t u r e  was l e f t  a t  room te m p e ra tu re  o v e r n ig h t  and th e n  f i l t e r e d .  The 
f i l t r a t e  was e v a p o ra te d  and th e  r e s id u e  was c ru s h e d ,  washed w i t h  w a te r ,  
d r i e d  and r e c r y s t a l l i s e d  from  8 0 :2 0  m e th a n o l :w a te r  t o  g iv e  th e  p r o d u c t  
( 6 .9  g , 35%), m .p . 2 2 4 -5 °  decomp. (Found: C, 4 3 .2 5 ;  H, 4 . 9 ;  N, 3 5 .8 5 .  
C^HgNgO^ r e q u i r e s :  C, 4 3 .0 5 ;  H, 4 .6 5 ;  N, 3 5 .9% ).
S i m i l a r l y  p re p a re d  w e re :
5 - A m in o - 3 - e t h o x y c a r b o n y la m in o - 1 - m e t h y lp y r a z o le - 4 - c a r b o n i t r i l e  (35% ), 
m .p . 194 -5 °  (Found: C, 4 6 .3 5 ;  H, 5 .0 5 ;  N, 3 3 .9 .  CgH^^NgO^ r e q u i r e s :  
C, 4 5 .9 5 ;  H, 5 . 3 ;  N, 33 .5% ), a f t e r  r e c r y s t a l l i s a t i o n  f rom  8 0 :2 0  
e t h a n o l : w a t e r .
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5 - A m i n o - 3 - m e t h o x v c a r b o n v l a r n i n D - 1 - ( p h e n y l ) - p y r a z o le - 4 - c à r b o n i t r i l B as a 
v is c o u s  o i l  a f t e r  e v a p o r a t io n  o f  th e  p y r i d i n e .  The o i l  was t r i t u r a t e d  
w i t h  IM k -h y d ro c h lo r ic  a c id  and th e  r e s u l t a n t  s o l i d  was r e c r y s t a l l i s e d  
fro m  9 0 :1 0  m e th a n o l :w a te r  t o  g iv e  th e  p r o d u c t  (27% ), m .p . 1 8 9 -9 1 °  . 
(Found : C, 5 6 .1 ;  H, 4 . 4 ;  N, 2 7 .2 .  ^1 2 ^11^5^2  e s q u i r e s :  C, 5 6 .0 ;
H, 4 . 3 ;  N, 27 .25% ).
5 -A m in o -3 -m e th y la m in o c a r b o n y la m in o - 1 - p h e n y l - p y r a z o le - 4 - c a r b o n i t r i l e  
M e th y l  i s o c y a n a te  (5  m l)  and t r i e t h y l a m i n e  (2  d ro p s )  were added t o
3 , 5 - d i a m i n o - 1 - p h e n y l - p y r a z o l e - 4 - c a r b o n i t r i l e  (10  g) suspended i n  t e t r a -  
h y d r o fu r a n  (50 m l ) .  The m ix t u r e  was he a te d  unde r r e f l u x  f o r  4 ^  h o u rs  
and th e n  c o o le d  to  g iv e  a p r e c i p i t a t e  o f  th e  p r o d u c t  ( 9 . 4  g , 73%), 
m .p .  2 1 0 -1 1 °  (Found : C, 5 6 .6 ;  H, 4 .9 5 ;  N, 3 2 .9 .  ^ ^ 2 ^1 2 ^6 ^  r e q u i r e s :
C, 5 6 .2 5 ;  H, 4 . 7 ;  N, 3 2 . 8 ) ,  Ô (d m so -d ^ )  8 . 8 °  ( lH ,  s ,  r in g -N H -C O ) ,
7 .5  (5H, A rH ) ,  6 .7 7 °  ( l H ,  q , 3=3Hz, MelMH), 6 .6 2 °  (2H, s ,  NH^), 2 .7  
(3H, d ,  3=3Hz, NCHg).
A c y la m in o p y ra z o le s  
5 - A m in o - 3 - a c e t y l a m in o - 1 - m e t h y l p y r a z o l e - 4 - c a r b o n i t r i l e , 156 
A c e t y l  c h l o r i d e  (11 m l ,  12 g , 0 .15M ) was added c a u t i o u s l y  t o  a s u s p e n s io n  
o f  3 , 5 - d i a m i n o - 1 - m e t h y l p y r a z o l e - 4 - c a r b o n i t r i l e  ( 2 0 .5  g , 0 .15M ) i n  
p y r i d i n e  (125 m l ) ,  w i t h  w a t e r - c o o l i n g  t o  keep th e  te m p e ra tu re  o f  t h e  
m ix tu r e  be low  5 0 ° .  The m ix tu r e  was l e f t  a t  room te m p e ra tu re  o v e r n ig h t  
and th e n  c o n c e n t ra te d  to  a g o ld e n  o i l .  The o i l  was d i s s o lv e d  i n  0.5M_- 
h y d r o c h lo r i c  a c id  (lOO m l ) .  S c r a t c h in g  in d u c e d  c r y s t a l l i s a t i o n  o f  a 
s o l i d ,  w h ich  was f i l t e r e d  o f f .  C o n c e n t r a t io n  o f  th e  f i l t r a t e  gave a 
second c ro p  o f  s o l i d .  The two b a tc h e s  o f  s o l i d  were m ixed  and r e c r y s t a l ­
l i s e d  fro m  6 0 :4 0  e t h a n o l : w a te r  t o  g iv e  th e  p r o d u c t  ( 1 3 .3  g, 50%), 
m .p . 2 2 3 -4 °  (Found : C, 47. 35; H, 5 .0 5 ;  N, 3 9 .4 5 .  C^HglMgO r e q u i r e s :
C, 4 6 .9 ;  H, 5 .0 5 ;  N, 3 9 .1% ), Ô (d m so -d ^ )  9 .8 2 °  ( l H ,  s ,  NH), 6 .4 3 °
(2H, s ,  NH^), 3 .4 8  (3H, s ,  NMe), 2 .0 0  (3H , s ,  COMe).
S i m i l a r l y  p r e p a re d ,  u s in g  tw o ,  and t h r e e ,  e q u iv a le n t s  o f  a c e t y l  c h l o r i d e  
( c o n c e n t r a t i o n  o f  th e  aqueous s o l u t i o n  was n o t  n e c e s s a ry )  w e re :
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3 , 5 - b i s ( A c e t y l a f n i n a ) - 1 - m e t h v l p y r a z o l e - 4 - c a r b o n i t r i l e , 157 ( 6 .9  g , 62%). 
R e c r y s t a l l i s a t i o n  fro m  6 0 :4 0  e t h a n o l : w a t e r  gave th e  p r o d u c t  ( 4 . 2  g,
38%), m .p . 2 2 8 -3 0 °  (Found : C, 4 8 .6 5 ;  H, 5 .2 5 ;  N, 3 1 .2 5 .  C ^ H .N ^ O .
fi p .
r e q u i r e s :  C, 4 8 .8 5 ;  H, 5 . 0 ;  I\l, 31 .65% ), Ô (dmso-d ) 1 0 .4  (2H , b , NH),
3 .5 5  (3H, s ,  NMe), 2 .3 6  (3H, s ,  COMe), 2 .1 4  (3H, s ,  COMe).
5 - A c e ty la m in o - 3 - d ia c e t y la m in o - 1 - m e th y l - p y r a z o l e - 4 - c a r b o n i t r i l e , 158, 
w h ich  was r e c r y s t a l l i s e d ,  w h i l e  s t i l l  w a te r - w e t ,  f rom  e th a n o l  t o  g iv e  
t h e  p ro d u c t  (•2.2 g , 8%), m .p .  11 8 -2 0 °  (Found: C, 5 0 .0 ;  H, 4 .8 5 ;
6
N, 2 6 .5 5 .  C^^H^gNgOg r e q u i r e s :  C, 5 0 .2 ;  H, 5 . 0 ;  N, 2 6 .6% ), 6 (dm so-d )
1 0 .7 °  (1H, s ,  NH), 3 .6 7  (3H, s ,  NMe), 2 .4 6  (6H, s ,  (COM e)^), 2 .0 7  ( 3 H , s ,  COMe)
5 - A m in o - 3 - ( 1 - o x o p r o p y la m in o ) - 1 - m e t h y lp y r a z o l e - 4 - c a r b o n i t r i l e  was 
p re p a re d  i n  c ru d e  fo rm  and c o n v e r te d  to  a p y r a z o lo p y r im id in o n e  w i t h o u t  
b e in g  c r y s t a l l i s e d  (see  page 167).
5 - A m in o -3 - ( 2 -m e th y 1 -1 - o x o p r o p y la m in o ) - 1 - m e th y l p y r a z o l e - 4 - c a r b o n i t r i l e
2 - M e th y lp ro p a n o y l  c h l o r i d e  (1 0 .7  g, 0 .1M) was added c a u t i o u s l y  t o  a 
s u s p e n s io n  o f  3 , 5 - d i a m i n o - 1 - m e t h y l p y r a z o l e - 4 - c a r b o n i t r i l e  ( l 3 .7  g , 
O .IM ) i n  p y r i d i n e  (75 m l ) ,  c a u s in g  th e  m ix tu r e  t o  become h o t .  The 
m ix t u r e  was l e f t  a t  room te m p e ra tu re  o v e r n ig h t  and th e n  c o n c e n t ra te d  
t o  a g o ld e n  o i l .  The o i l  was d i s s o lv e d  i n  9 . 5 M ^ h y d r o c h lo r i c  a c id  
(65  m l ) .  The p r o d u c t  ( l 3 . 7  g , 66%), m .p . 1 8 9 -9 1 ° ,  p r e c i p i t a t e d  a f t e r  
a few m in u te s .  R e c r y s t a l l i s a t i o n  fro m  8 0 :2 0  e th a n o l : w a t e r  gave th e  
p r o d u c t  (10 g, 48%), m .p . 1 9 7 -8 °  (Found : C, 5 1 .9 ;  H, 6 .4 5 ;  N, 3 3 .8 5 .
^9 ^1 3 ^5 ^  e s q u i r e s :  C, 5 2 .1 5 ;  H, 6 . 3 ;  N, 3 3 .8% ).
S i m i l a r l y  p re p a re d  from  3 , 5 - d i a m in o - 1 - m e t h y l p y r a z o l e - 4 - c a r b o n i t r i l e  
and a p p r o p r ia t e  a c y l  c h l o r i d e s  w e re :
5 - A m in o - 3 - ( 2 - f u r a n y I c a r b o n y la m in o ) - 1 - m e t h y lp y r a z o le - 4 - c 'a r b o n i t r i l e  (69% ), 
m .p . 2 1 1 -1 3 °  (Found: C, 5 2 .3 ;  H, 4 .0 5 ;  N, 3 0 .6 .  C^^HgNgO^ r e q u i r e s :
C, 5 1 .9 5 ;  H, 3 .9 ;  N, 30 .3 % ),  w h ich  was n o t  r e c r y s t a l l i s e d .
5 - A m in o - 3 - ( 2 ,2 - d im e t h y 1 -1 - o x o p r o p y la m in o ) - 1 - p r o p y Ip y r a z o le - ~ 4 - c a r b o -  
n i t r i l e , w h ich  was c o n v e r te d  to  a p y r a z o lo p y r im id in o n e  w i t h o u t  b e in g  
d r i e d  o r  r e c r y s t a l l i s e d .
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5 - A m in o - 3 - b e n z o v la m in o - 1 - m e t h v lp v r a z o le - 4 - c a r b o n i t r i l e  (75% ), m .p .
.0190-95  . R e c r y s t a l l i s a t i o n  f rom  8 0 :2 0  e th a n o l : w a t e r  gave th e  p r o d u c t
(54% ), m .p . 2 0 3 -5 °  (F ound : C, 5 9 .3 ;  H, 5 .0 5 ;  N, 2 9 .2 5 .  
r e q u i r e s :  C, 5 9 .7 5 ;  H, 4 . 5 ;  N, 29 .05% ).
1^5°
And from  e t h y l  3 , 5 - d ia m in o - 1 - m e t h y lp y r a z o le - 4 - c a r b o x y la t e  and 2 , 2 - d im e th y l -  
p ro p a n o y l  c h l o r i d e :
E t h y l  5 - a m in o - 3 - ( 2 , 2 - d im e t h v l - l - o x o p r o p v la m in o ) - 1 - m e t h y lp y r a z o le - 4 -  
c a r b o x y l a t e , 89 (75% ), m .p . 1 7 8 -9 2 ° .  R e c r y s t a l l i s a t i o n  fro m  e th a n o l  
gave th e  p ro d u c t  (51% ), m .p . 1 9 3 -4 °  (F ound : C, 5 3 .4 5 ;  H, 7 . 8 ;  l\l, 2 0 .7 .  
^12^20*^4^3 e s q u i r e s :  C, 5 3 .7 ;  H, 7 . 5 ;  l\I, 20 .9 % ).
5 - A m in o -3 - ( 2 * 2 - d im e t h y l - 1 - o x o p r o p y la m in o ) - 1 - m e t h y lp y r a z o le - 4 - c a r b o n i t r i l e , 159
2 , 2 -D im e th y lp r o p a n o y l  c h l o r i d e  ( 3 .6  g 0 .0 3 M ) ,  was added c a u t i o u s l y  t o  
a s u sp e n s io n  o f  3 , 5 - d i a m i n o - 1 - m e t h y l p y r a z o l e - 4 - c a r b o n i t r i l e  ( 4 .1  g,
0.03M) i n  p y r i d i n e  (25  m l ) ,  c a u s in g  th e  m ix t u r e  t o  become h o t .  The 
m ix tu r e  was l e f t  a t  room te m p e ra tu re  o v e r n ig h t  and th e n  p ou red  i n t o  a 
m ix t u r e  o f  i c e  (60  g) and j c - h y d r o c h lo r i c  a c id  (40 m l)  t o  p r e c i p i t a t e  
th e  p r o d u c t  ( 3 . 9  g, 59%), m .p . 2 4 5 -8 ° .  The p r o d u c t  was d r i e d ,  and r e c r y s t a l ­
l i s e d  f ro m  7 0 :3 0  e t h a n o l : w a t e r  t o  g iv e  th e  p r o d u c t  (3 .1  g , 47%), 
m .p . 2 4 5 -7 °  (Found: C, 5 4 .0 ;  H, 6 .5 5 ;  l\l, 3 1 .3 .  C^gH^glMgO r e q u i r e s :
C, 5 4 .3 ;  H, 6 .8 5 ;  l\l, 31 .65% ). “
S i m i l a r l y  p re p a re d  f ro m  a p p r o p r ia t e  p y r a z o l e - 4 - c a r b o n i t r i l e s  and 2 , 2 -  
d im e th y lp r o p a n o y l  c h l o r i d e  w e re :
3 - ( 2 , 2 - d im e th y 1 -1 - o x o p r o p y la m in o ) - 5 - m e t h y l t h i o - 1 - m e t h y I p y r a z o le - 4 -  
c a r b o n i t r i l e . R e c r y s t a l l i s a t i o n  f ro m  e th a n o l  gave th e  p r o d u c t  (71% ), 
m .p . 1 4 2 -3 °  (Found : C, 5 2 .6 ;  H, 6 . 5 ;  N, 2 1 .9 5 .  C^^H|glM^OS r e q u i r e s :  
C, 5 2 .3 5 ;  H, 6 . 4 ;  N, 2 2 .2 % ),  ô (d m s o -d ^ )  9 .8 7 °  (TH, s ,  NH), 3 .8 4  
(3H, s ,  NMe), 2 .5 3  (3H, s ,  SMe), 1 .19  (9H, s ,  CMe^).
5 - M e th y la m in o - 3 - ( 2 , 2 -d im e th y 1 -1 - o x o p r o p y la m in o ) - 1 - m e t h y I p y r a z o le - 4 -  
c a r b o n i t r i l e , w h ich  was r e c r y s t a l l i s e d ,  w h i le  s t i l l  w a te r - w e t ,  f ro m  
e th a n o l  t o  g iv e  th e  p r o d u c t  (41% ), m .p .  1 8 9 -9 1 ° ,  r e s o l i d i f i e d  and 
m e l te d  a g a in  a t  199 -200 °  (Found: C, 5 6 .0 ;  H, 7 . 2 ;  N, 2 9 .3 .  C^^H^^NgO
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r e q u i r e s :  C 5 6 .1 5 ;  H, 7 . 3 ;  N, 2 9 .75% ), ô (dm so -d^ )  9 .3 2 °  (1H, s ,
CO.NH), 6 . 5 °  (1H , b, MeNH), 3 .4 5  (3H, s ,  r i n g  NCH^), 2 .9 5  (3H , d , HNCH^), 
2 .1 8  (9H, s ,  CMSg).
5 - D im e th v la m in o - 3 - ( 2 . 2 - d i m e t h v l - l - o x o p r o p y la m in o ) - 1 - m e t h y lp y r a z o le - 4 -
c a r b o n i t r i l e , w h ich  was r e c r y s t a l l i s e d ,  w h i l e  s t i l l  w a te r - w e t ,  from
e th a n o l  t o  g iv e  th e  p ro d u c t  (55% ), m .p .  1 3 5 -7 °  (Found: C, 5 8 .0 5 ;  H, 8 . 0 ;
N, 2 8 .4 .  r e q u i r e s :  C, 5 7 .9 ;  H, 7 . 7 ;  N, 2 8 .1 % ),  Ô (dm so -d^ )
9 . 5 °  (1H, s ,  NH), 3 .6  (3H , s ,  NMe), 2 .8 5  (6H, s ,  NMe_), 1 .1 5  (9H, s ,  CMe^).z Ô
5 - E t h y la m in o - 3 - ( 2 , 2 - d im e t h y l - 1 - o x o p r o p y la m in o ) - 1 - m e t h y I p y r a z o le - 4 -  
c a r b o n i t r i l e u  w h ich  was used s t r a i g h t  away, w i t h o u t  b e in g  d r i e d  o r  
p u r i f i e d ,  t o  p re p a re  th e  r e l a t e d  p y r a z o lo p y r im id in o n e .
3 - ( 2 , 2 - D im e th y l - 1 - o x o p r o p y la m in o ) - 5 - p r o p y la m in o - 1 - m e th y I p y r a z o le - 4 -  
c a r b o n i t r i l e , w h ic h  was r e c r y s t a l l i s e d ,  w h i l e  s t i l l  w a te r - w e t ,  f rom  e th a n o l  
t o  g iv e  th e  p r o d u c t  (62% ), m .p . 1 8 3 -4 °  (Found : C, 5 9 .5 5 ;  H, 8 . 4 ;
N, 2 6 .6 5 .  C^gH^^NgO r e q u i r e s :  C, 5 9 .3 ;  H, 8 .0 5 ;  N, 26 .6% ).
5 - A m i n o - 1 - b u t y l - 3 - ( 2 . 2 - d i m e t h y l - 1 - o x o p r o p y l a m i n o ) - p y r a z o l e - 4 - c a r b o n i t r i l e , 
w h ich  was used s t r a i g h t  away, w i t h o u t  b e in g  d r i e d  o r  p u r i f i e d ,  t o  p re p a re  
th e  r e l a t e d  p y r a z o lo p y r im id in o n e .
3 - ( 2 , 2 - D im e t h y l - 1 - o x o p r o p y la m in o ) - 1 - m e t h y l - 5 - ( 1- p i p e r i d i n y l ) - p y r a z o l e -
4 - c a r b o n i t r i l e , w h ich  was r e c r y s t a l l i s e d ,  w h i l e  s t i l l  w a te r - w e t ,  f ro m  
e th a n o l  t o  g iv e  th e  p r o d u c t  (80% ), m .p . 1 5 5 -8 °  (Found : C, 6 1 .8 ;
H, 8 . 0 ;  N, 2 3 .9 .  C^gH^^NgO r e q u i r e s :  C, 6 2 .2 5 ;  H, 8 . 0 ;  N, 24 .2 % ).
And fro m  3 , 5 - d i a m in o - 1 - m e t h y l p y r a z o l e - 4 - c a r b o n i t r i l e  and two e q u i ­
v a le n t s  o f  2 ,2 - d im e th y p ro p a n o y l  c h l o r i d e :
3 , 5 - B i s - ( 2 , 2 - d im e t h y l - 1 - o x o p r o p y l a m in o ) - 1 - m e t h y l p y r a z o l e - 4 - c a r b o n i t r i l e , 
160, (56% ), m .p . 2 2 3 -4 °  (Found: C, 5 9 .3 ;  H, 7 . 8 ;  N, 2 2 .9 .  C^gH^^NgO^ 
r e q u i r e s :  C, 5 9 .0 ;  H, 7 . 6 ;  N, 2 2 .95% ), Ô (d m so -d ^ )  9 .8 5 °  (1H, s ,  NH),
9 .7 5  (1H, s ,  NH), 3 .5 5  (3H , s ,  NMe), 1 .2 5  (9H, s ,  CMe^), 1 .2  (9H , s ,
CMe^). The p r o d u c t  was n o t  r e c r y s t a l l i s e d .
And from  3 , 5 - d i a m in o p y r a z o l e - 4 - c a r b o n i t r i l e  and two e q u i v a le n t s  o f
2 , 2 - d im e th y lp r o p a n o y l  c h l o r i d e :
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5-Amino-3-(2,2-dimethvl-1-oxopropylamino)-1-(2,2-dimethvl-1-Qxopropyl)- 
pyrazole-4-carbQnitrile, which was recrystallised, while still water-wet, 
from ethanol to give the product (40%), m.p. 181-4° (Found: C, 58.0;
H, 7.25; N, 24.45. C^^H^^NgO^ requires: C, 57.7; H, 7.25; N, 24.05%),
6 (dm so -d^ )  9 . 7 °  ( l H ,  s ,  NH), 7 .8 5 °  (2H, s ,  NH^), 1 .4  (9H, s ,  CMSg),
I . 2  (9H, s ,  CMSg).
5 - A m in o - 3 - ( 2 , 2 - d im e th v l - 1 - o x o p r o p y la m i n o ) - l r e t h y l p y r a z q l e - 4 - c a r b o n i t r i l e
3 , 5 - D i a m i n o p y r a z o l e - 4 - c a r b o n i t r i l e  (20 g , 0 .1 6 M ) ,  io d o e th a n e  ( 2 5 .3  g, 
0 .1 6 M ),  p o ta s s iu m  c a rb o n a te  (30  g, 0 .2 2 M ) ,  and a ce to n e  (200 m l)  were 
s t i r r e d  a t  room te m p e ra tu re  f o r  18 h o u rs .  The m ix tu r e  was f i l t e r e d
I
and th e  f i l t r a t e  was e v a p o ra te d  to  le a v e  im p u re  3 ,5 - d ia m in o - 1 - b # è y à -  
p y r a z o le - 4 - c a r b o n i t r i l e  as a v is c o u s  o i l .  The o i l  was d i s s o lv e d  i n  
p y r i d i n e  (80 m l ) .  A t r a c e  d f  p o ta s s iu m  i o d i d e  was f i l t e r e d  o f f  and
2 , 2 - d im e th y lp r o p a n o y l  c h l o r i d e  ( 1 9 . 2 g, 0 .16M ) was added c a u t i o u s l y  
to  th e  f i l t r a t e ,  c a u s in g  th e  s o l u t i o n  t o  become h o t .  The m ix tu r e .w a s  
l e f t  a t  room te m p e ra tu re  o v e r n ig h t  and th e n  pou red  i n t o  a m ix t u r e  o f  
i c e  (200 g) and j c - h y d r o c h lo r i c  a c id  (125 m l)  t o  g iv e  a p r e c i p i t a t e  o f  
th e  im p u re  p ro d u c t  ( 2 . 2  g , 5%), w h ich  was used to  p re p a re  th e  r e l a t e d  
p y r a z o lo p y r im id in o n e  w i t h o u t  b e in g  p u r i f i e d .
6 - T r i f l u o r o m e t h y lp y r a z o lo p y r im id in o n e s
3 - A m i n o - 6 - t r i f l u o r o m e t h y l - 5 H - p y r a z o l o - ( 3 , 4 - d ) - p y r i m i d i n - 4 - o n e
3 , 5 - D i a m i n o p y r a z o l e - 4 - c a r b o n i t r i l e  ( 8 . 5  g , 0 .007M ) was h e a te d  u n d e r  
r e f l u x  i n  t r i f l u o r a c e t i c  a c id  (23 m l)  f o r  5 h o u rs .  The s o l u t i o n  was 
pou red  i n t o  3M_-sodium h y d r o x id e  (95  m l ) .  A t r a c e  o f  s o l i d  was f i l t e r e d  
o f f  and th e  f i l t r a t e  was a c i d i f i e d  t o  pH 3-4, w i t h  _ c - h y d r o c h lo r ic  a c i d ,  
to  p r e c i p i t a t e  th e  p ro d u c t  (1 0 .7  g, 70%), m .p . >360° (Found : C, 3 2 .4 5 ;
H, 2 .0 5 ;  N, 3 1 .4 5 .  CgH^F^NgO r e q u i r e s :  C, 3 2 .9 ;  H, 1 .8 5 ;  N, 31 .9 5 % ).
S i m i l a r l y  p re p a re d ,  from  th e  a p p r o p r i a t e  3 - a m i n o - p y r a z o le - 4 - c a r b o n i t r i l e s  
were th e  f o l l o w i n g  compounds, w h ich  were i s o l a t e d  i n  th e  same way ( t h e  
a l k a l i  was d i l u t e d  w i t h  w a te r ,  and h e a te d ,  i f  th e  s o l u b i l i t y  o f  a 
compound was lo w ) :
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3-MethvlthiQ-6-trifluQromethvl-5H-pvrazolo-(3,4-d)-pvrimidin-4-one, 171
( 4 9 %), m .p . 3 2 6 -8 °  decomp. (F ound : C, 3 3 .2 ;  H, 2 . 3 ;  l\l, 2 2 .3 5 .  C^HLF^N.OS7 5 3 4
r e q u i r e s :  C, 3 3 .6 ;  H, 2 . 0 ;  N, 22 .4 % ).
3 - M e t h v l a m in o - 6 - t r i f l u o r o m e t h v l - 5 H - p v r a z o lo - ( 3 , 4 - d ) - p v r im i d i n - 4 - o n e  (77% ), 
m .p . 355° decomp. (Found : C, 3 5 .8 5 ;  H, 2 .4 5 ;  l\l, 2 9 .9 .  C^H^FgNgO 
r e q u i r e s :  C, 3 6 .2 ;  H, 2 . 2 ;  N, 30 .15% ).
3 - ( 2 - M e t h v l p r o p v l a m i n o ) - 6 - t r i f l u o r o m e t h v l - 5 H - p v r a z o l o - ( 3 . 4 - d ) - p v r i m i d i n -
4 - 0 ne ( 3 0 % ), m .p . 3 3 0 -3 2 °  decomp. (Found: C, 4 3 .3 ;  H, 4 . 6 ;  l\l, 2 5 .0 5 .  
^1 0 ^1 2 ^3 ^5 ^  r e q u i r e s :  C, 4 3 .6 5 ;  H, 4 . 4 ;  N, 2 5 .45% ).
3 - A m i n o - 2 - m e t h v l - 6 - t r i f l u o r o m e t h v l - 5 H - p v r a z o l o - ( 3 . 4 - d ) - p v r i m i d i n - 4 - o n e , 144
1 ) 3 , 5 -D ia m in o - 1 - m e th y lp y ra z o le - 4 - c a r b o x a m id e  (12  g, 0 .08M ) was h e a te d
u n d e r  r e f l u x  i n  t r i f l u o r a c e t i c  a c id  (1B m l)  f o r  7^  h o u rs  and th e n  
th e  s o l u t i o n  was c o p ie d  and pou red  i n t o  ^ ^ -s o d iu m  h y d r o x id e  (150  m l)
t o  g iv e  a c l e a r ,  brown s o l u t i o n  a f t e r  a few m in u te s .  The s o l u t i o n
was a c i d i f i e d  t o  pH 4 ,  w i t h  c ; - h y d r o c h lo r i c  a c id ,  t o  p r e c i p i t a t e
th e  p r o d u c t  ( 1 1 .8  g, 66%), m .p .  >360° (Found : C, 3 5 .8 5 ;  H, 2 . 5 ;
IM, 2 9 .7 .  C^HgFglMgO r e q u i r e s :  C, 3 6 .0 5 ;  H, 2 . 6 ;  N, 30 .05% ).
2 ) 3 , 5 - D i a m in o - 1 - m e t h y l p y r a z o l e - 4 - c a r b o n i t r i l e  ( 7 . 3  g , 0 .053M ) was 
he a te d  un d e r  r e f l u x  i n  t r i f l u o r a c e t i c  a c id  (20  m l)  f o r  5 h o u rs .
The s o l u t i o n  was pou red  i n t o  3rQ-sodium h y d r o x id e  (80 m l ) .  A t r a c e  
o f  s o l i d  was f i l t e r e d  o f f  and th e  f i l t r a t e  was a c i d i f i e d  to  pH 3 -4 ,  
w i t h  c _ - h y d r o c h lo r ic  a c id ,  t o  p r e c i p i t a t e  th e  p ro d u c t  ( 1 0  g ,  81%), 
m .p . >360°.
The i . r .  s p e c t r a  o f  th e  sam ples o f  p r o d u c t  o b ta in e d  by th e  above
two methods were i d e n t i c a l .
The second m ethod, u s in g  3 - a m in o - 5 - m e t h y l t h i o - 1 - m e t h y lp y r a z o le - 4 - c a r b o -  . 
n i t r i l e  and 5 - a m i n o - 3 - m e t h y l t h i o - 1 - m e t h y l p y r a z o l e - 4 - c a r b o n i t r i l e , 
r e s p e c t i v e l y ,  gave th e  f o l l o w i n g  compounds, a f t e r  th e  h e a t in g  t im e s  . 
s t a t e d ,  w h ich  were i s o l a t e d  i n  th e  same way, u s in g  2 r i-sod ium  h y d r o x id e  
( 1 2 0  m l ) :
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3 - M e t h v l t h i o - 2 - m e t h v l - 6 - t r i f l u o r o m e t h v l - 5 H - p v r a z o l o - ( 3 , 4 - d ) - p v r i m i d i n -
4 - o n e , 172 (69% ), m .p . 2 2 8 -3 1 °  (Found : C, 3 6 .6 ;  H, 2 .7 5 ;  N, 2 1 .5 .  
CgH^FgN^OS r e q u i r e s :  C, 3 6 .3 5 ;  H, 2 .6 5 ;  l\l, 2 1 .2 % ),  a f t e r  7 h o u rs .
3 - M e th y l t h io - 1 - m e t h v l - 6 - t r i f l u o r o m e t h y l - 5 H - p v r a z o l o - ( 3 , 4 - d ) - p v r i m i d i n -
4 - o n e , 174 (80% ), m .p . 2 6 4 -5 °  (Found : C, 3 6 .6 5 ;  H, 2 .5 5 ;  N, 2 1 .5 .  
CgHyFgN^OS r e q u i r e s :  C, 3 6 .3 5 ;  H, 2 .6 5 ;  l\l, 2 1 .2 % ),  a f t e r  16 h o u rs .
The f o l l o w i n g  compounds were o b ta in e d  i n  a s i m i l a r  way, a f t e r  th e  
h e a t in g  t im e s  shown, f rom  a p p r o p r i a t e  3 ,5 - d ia m in o ,  o r  3 - a m in o - 5 - a l k y l -  
a m in o - ,  1 - a l k y l p y r a z o l e - 4 - c a r b o n i t r i l e s  ( t h e  s e m i - s o l i d  r e a c t i o n  
m ix tu r e s  were pou red  i n t o  3M_-sodium h y d r o x id e ,  and more w a te r  was added 
i f  th e  p r o d u c ts  were n o t  r e a d i l y  s o l u b l e ) :
3 - M e t h y l a m i n o - 2 - m e t h y l - 6 - t r i f l u o r o m e t h y l - 5 H - p y r a z o l o - ( 3 . 4 - d ) - p y r i m i d i n -
4 -one  (74% ), m .p . >360° (F ound : C, 3 8 .6 5 ;  H, 3 .4 3 ;  N, 2 8 .0 .  CgHgFgNgO 
r e q u i r e s :  C, 3 8 .0 5 ;  H, 3 .2 5 ;  N, 28 .35% ), a f t e r  6 h o u rs .
3 - A m i n o - 2 - ( 2 - h y d r o x y e t h y l ) - 6 - t r i f l u o r o m e t h y l - 5 H - p y r a z o l o - ( 3 . 4 - d ) -  
p y r im id in - 4 - o n e  (47% ), m .p . 319—20° decomp. (F ound : C, 3 6 .2 ;  H, 3 .0 5 ;
l\l, 2 6 .3 5 .  CgHgFgNgO^ r e q u i r e s :  C, 3 6 .5 ;  H, 3 .0 5 ;  N, 26 .6 % ),  a f t e r  5 
h o u rs .
3 - D i m e t h y l a m i n o - 2 - m e t h y l - 6 - t r i f l u o r o m e t h y l - 5 H - p y r a z o l o - ( 3 , 4 - d ) - p y r i m i d i n -
4 -ona  ( 6 8 % ), m .p . 2 6 4 -5 °  (Found: C, 4 1 .3 5 ;  H, 3 .6 5 ;  N, 2 6 .9 5 .
C9 H1 0 F3 N5 O r e q u i r e s :  C, 4 1 .4 ;  H, 3 .8 5 ;  N, 26 .8% ), a f t e r  6 h o u rs .
3 - E t h y l a m i n o - 2 - m e t h y l - 6 - t r i f l u o r o m e t h y l - 5 H - p y r a z o l o - ( 3 , 4 - d ) - p y r i m i d i n -
4 -one  (63% ), m .p . 3 0 5 -7 °  (Found: C, 4 0 .9 5 ;  H, 3 .7 ;  N, 2 6 . 4 .  CgH^gF^NgO 
r e q u i r e s :  C, 4 1 .4 ;  H, 3 .8 5 ;  N, 26 .8% ), a f t e r  6 h o u rs .
3 - P r o p y l a m i n o - 2 - m e t h y l - 6 - t r i f l u o r o m e t h y l - 5 H - p y r a z o l o - ( 3 , 4 - d ) - p y r i m i d i n -
4 -o n e  (83 %)4  m .p .  2 5 9 -6 0 °  (Found: C, 4 3 .2 5 ;  H, 4 .0 5 ;  N, 2 5 .0 .  C^gH^gF^NgO 
r e q u i r e s :  C, 4 3 .6 5 ;  H, 4 . 4 ;  N, 2 5 .45% ), a f t e r  6 h o u rs .
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2 - M e t h y l - 3 - ( 1 - p i p e r i d i n y l ) - 6 - t r i f l u o r o m e t h v l - 5 H - p v r a z o l o - ( 3 , 4 - d ) -  • 
p y r im id in - 4 - o n e  (25% ), ' m .p . 2 2 6 -3 1 °  (Found : C, 4 8 .1 5 ;  H, 5 . 0 ;  l\I, 23 .4 5  
C1 2 H1 4 F3 N5 O r e q u i r e s :  C, 4 7 .8 5 ;  H, 4 . 7 ;  N, 2 3 .25% ), a f t e r  6 h o u rs .
3 - A m i n o - 2 - p h e n y l - 6 - t r i f l u o r o m e t h y l - 5 H - p y r a z o l o - ( 3 , 4 - d ) - p y r i m i d i n -
4 - o n e , 149
3 , 5 - D ia m in o - 1 - p h e n y lp y r a z o le - 4 - c a rb o x a m id e  ( IO  g, 0 .046M ) was he a te d  
un d e r  r e f l u x  i n  t r i f l u o r a c e t i c  a c id  (T 5 m l)  f o r  12 h o u r s .  The m ix tu r e  
was pou red  i n t o  1 . 5M_-sodium h y d r o x id e  (200 m l ) .  A c i d i f i c a t i o n  o f  th e  
s o l u t i o n  w i t h  h y d r o c h l o r i c  a c id  gave a p r e c i p i t a t e  o f  th e  p r o d u c t  
( 9  g , 66%). R e c r y s t a l l i s a t i o n  from  2 -m e th o x y e th a n o l  gave th e  p r o d u c t  
( 6 . 3  g, 46%), m .p . 2 7 1 -5 °  (Found : C, 4 8 .8 ;  H, 2 . 8 ;  N, 2 3 .4 5 .
* "1 2 V 3 *^ 5 ^  r e q u i r e s :  C, 4 8 .8 ;  H, 2 .7 5 ;  N, 2 3 .7% ).
O th e r  6 - A l k y l ,  A r y l -  and H e t e r y l -  p y r a z o lo p y r im id in o n e s
3 - A m in o - 6 - ( l - m e t h y l e t h y l ) - 2 - m e t h y l - 5 H - p y r a z o l o - ( 3 , 4 - d ) - p y r im i d i n - 4 - o n e
5 - A m in o -3 - ( 2 -m e th y 1 -1 - o x o p r o p y la m in o ) - 1 - m e th y l p y r a z o l e - 4 - c a r b o n i t r i l e ,  
( 1 0 . 3  g , 0 .05M ) was he a te d  un d e r  r e f l u x  i n  1M-sodium h y d r o x id e  (IOO m l,  
O .IM ) f o r  4 h o u rs .  The s o l u t i o n  was f i l t e r e d ,  c o o le d  and n e u t r a l i s e d  
to  pH 7 -8  w i t h  _ c - h y d r o c h lo r i c  a c id  and a l i t t l e  p o ta s s iu m  c a rb o n a te  to  
p r e c i p i t a t e  th e  p r o d u c t  ( 6 .9  g , 67%), m .p . 292 -3 0 0 °  decomp. R e c r y s t a l ­
l i s a t i o n  fro m  8 0 :2 0  e t h a n o l : w a t e r  gave th e  p ro d u c t  ( 3 . 6  g , 35%), m .p . 
2 9 0 -9 4 °  decomp. (Found : C, 5 2 .0 ;  H, 6 .2 5 ;  N, 3 4 .0 .  CgH^^NgO r e q u i r e s :  
C, 5 2 .1 5 ;  H, 6 .3 ;  N, 33.
H e a t in g  a p p r o p r i a t e  3 - a c y l a m i n o - 1 - a l k y l p y r a z o l e - 4 - c a r b o n i t r i l e s  s i m i l a r l y  
i n  1M;-sodium h y d r o x id e  f o r  4 h o u rs ,  u n le s s  o th e r w is e  s t a t e d ,  gave th e  
f o l l o w i n g  compounds, w h ich  were s i m i l a r l y  p r e c i p i t a t e d  by n e u t r a l i s a t i o n ,  
and r e c r y s t a l l i s e d  f rom  8 0 :2 0  e t h a n o l : w a t e r , u n le s s  o th e r w is e  s t a t e d :
3 - A m in o - 6 - ( 2 - f u r a n y l ) - 2 - m e t h y l - 5 H - p y r a z o l o - ( 3 , 4 - d ) - p y r i m i d i n - 4 - o n e  
R e c r y s t a l l i s a t i o n  from  w a te r  gave th e  p ro d u c t  (21% ), m .p . 3 0 2 -4 °  decomp. 
(Found: C, 5 1 .7 5 ;  H, 3 .9 5 ;  N, 3 0 .5 5 .  C^gHgNgO^ r e q u i r e s :  C, 5 1 .9 5 ;
H, 3 .9 ;  N, 3 0 .3% ), Ô (dm so -d^ )  1 0 .2 5 °  ( lH ,  b , NH), 7 . 9 1 - 6 . 7  (3H , m, 
f u r a n  H ),  6 . 4 °  (2H, b, NH^), 3 .6 3  (3H, s ,  NMe).
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3 - A m i n o - 6 - ( l , 1 - d im e t h v le t h v l ) - 2 - m e t h Y l - 5 H - D Y r a z o l o - ( 3 , 4 - d ) - D v r i m i d i n -
4 - o n e , 161. R e c r y s t a l l i s a t i o n  gave th e  p ro d u c t  (49% ), m .p . 2 8 5 -7 °  
(Found : C, 5 4 .3 5 ;  H, 6 .9 5 ;  l\l, 3 2 .0 .  C^gH^gNgO r e q u i r e s :  C, 5 4 .3 ;
H, 6 .8 5 ;  N, 31 .65% ), 6 (d m s o -d ^ )  1 0 .6 °  ( lH ,  s ,  NH), 6 .2 8 °  (2H, s ,  NH^), 
3 .5 8  (3H, s ,  NMe), 1 .2 6  (9H, s ,  CMe ) ;  pK 1 2 .3 .  A sample was 
r e c r y s t a l l i s e d  from  in -b u ta n o l  t o  g iv e  c r y s t a l s  s u i t a b l e  f o r  X - ra y  
c r y s t a l l o g r a p h y .  The h y d r o c h lo r i d e  ( 0 .9  g , 70%), m .p .  2 8 6 -8 °  decom p., 
p r e c i p i t a t e d  when a s o l u t i o n  o f  th e  p y r a z o lo p y r im id in o n e  ( l . 1  g ) i n  
h o t  5 ]M -h y d ro c h lo r ic  a c id  ( l 5  m l)  was c o o le d  t o  0 ° .
6 - ( l , 1 - D i m e t h y l e t h y l ) - 3 - m e t h y l t h i o - 2 - m e t h y l - 5 H - p y r a z o l o - ( 3 , 4 - d ) - p y r i -  
m id in - 4 - o n e , 173. R e c r y s t a l l i s a t i o n  from  2 - m e th o x y e th a n o l  gave th e  
p r o d u c t  (47% ), m .p . 2 2 8 -3 1 °  (F ound : C, 5 2 .4 ;  H, 6 .7 5 ;  N, 2 2 .4 5 .  
C1 1 H1 6 N4 OS r ° q u i r e s :  C, 5 2 .3 5 ;  H, 6 . 4 ;  N, 2 2 .2% ), 6 (d m s o -d ^ )  1 1 .3 °
( 1 H, s ,  NH), 3 .9 3  (3H, s ,  NMe), 2 .6 5  (3H, s ,  SMe), 1 .3  (9H , s ,  CMe^).
3 - M e t h y l a m in o - 6 - ( l , 1 - d i m e t h y l e t h y l ) - 2 - m e t h y l - 5 H - p y r a z o l o - ( 3 , 4 - d ) -  
p y r im id in - 4 - o n e  (38% ), m .p .  349° decomp. (Found : C, 5 6 .0 5 ;  H, 7 .5 5 ;
N, 2 9 .7 5 .  C^^H^yNgO r e q u i r e s :  C, 5 6 .1 5 ;  H, 7 . 3 ;  N, 29 .7 5 % ),  6 (dm so -d^ )
1 1 . 6 °  ( 1 H, b , r i n g  NH), 6 .2  ( l H ,  b , MeNH), 3 .5 5  (3H, s,. r i n g  NMe),
3 .2 5  (3H , s ,  HNCHg), 1 .2 4  (9H, s ,  CMey). The p r o d u c t  p r e c i p i t a t e d  
d u r in g  th e  h e a t in g  p e r i o d .  I t  was f i l t e r e d  o f f  f ro m  th e  h o t ,  a l k a l i n e  
m ix t u r e ,  and n o t  r e c r y s t a l l i s e d .  N e u t r a l i s a t i o n  o f  th e  f i l t r a t e  gave 
a second c ro p  o f  p r o d u c t  ( lO % ),  m .p . 349° decomp. ,
3 - A m i n o - 2 - e t h y l - 6 - ( 1 , 1 - d i m e t h y l e t h y l ) - 5 H - p y r a z o l o - ( 3 , 4 - d ) - p y r i m i d i n -
4—one. R e c r y s t a l l i s a t i o n  gave th e  p r o d u c t  (52% ), m .p . 2 9 2 -4 °  (Found:
C, 5 5 .7 5 ;  H, 6 . 8 ; N, 2 9 .3 .  C^^H^^NgO r e q u i r e s :  C, 5 6 .1 5 ;  H, 7 . 3 ;
N, 2 9 .75% ).
3 - A m in o - 6 - ( 1 - m e t h y l e t h y l ) - 2 - p r o p y l - 5 H - p y r a z o lo - ( 3 , 4 - d ) - p y r i m i d i n - 4 - o n e  
R e c r y s t a l l i s a t i o n  from  w a te r  gave th e  p r o d u c t  (33% ), m .p . 1 1 3 -4 °  
(Found : C, 5 6 .3 5 ;  H, 7 .3 5 ;  N, 2 9 .8 .  C^^H^^NgO r e q u i r e s :  C, 5 6 .1 5 ;
H, 7 . 3 ;  N, 2 9 .75% ), Ô (d m so -d ^ )  1 0 .8 °  ( l H ,  s ,  NH), 6 .2 6 °  (2H , s ,  NHg), 
3 .8 5  (2H, t ,  NCHg), 2 .7  ( lH ,  m, CH), 1 .7  ( 2 H, m, C H ^), 1 .1 5  ( 6 H, d , 
CMe^), 0 .8 2  (3H , t .  Me).
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3 - A m i n o - 2 - ( 2 - h v d r Q x v e t h v l ) - 6 - ( l , 1 - d i m e t h v l e t h v l ) - 5 H - D v r a z o l o - ( 3 , 4 - d ) -  
p y r i m i d i n —4—o n e , 182 (66% ), m .p . 248—5 2 ° .  R e c r y s t a l l i s a t i o n  gave th e  
p r o d u c t  (47% ). m .p . 2 5 5 -6 °  (Found : C, 5 2 .6 ;  H, 6 .9 5 ;  N, 2 8 .1 5 .
r e q u i r e s :  C, 5 2 .5 5 ;  H, 6 . 8 ;  N, 27 .85% ), 6 ( d m s o - d ^ )  1 0 .3 5 °
(1H, s ,  NH), 6 . 2 °  (2H, s ,  NHg), 4 . 9 °  ( lH ,  b , OH), 4 . 1 - 3 . 6  (4H, m, CHgCHg), 
1 .27  (9H, s ,  CMSg).
3 - A m in o - 2 - m e th y l - 6 - p h e n y l - 5 H - p y r a z o lo - ( 3 . 4 - d ) - p y r im i d i n - 4 - o n e  
R e c r y s t a l l i s a t i o n  from  a la r g e  vo lume o f  8 0 :2 0  2 - m e th o x y e th a n o l :w a te r  
gave th e  p r o d u c t  ( l6 % ) ,  m .p . 3 2 6 -3 0 °  (Found : C, 6 0 .0 5 ;  H, 4 .6 5 ;
N, 2 9 .3 .  C^2 H^^NgO r e q u i r e s :  C, 5 9 .7 5 ;  H, 4 . 6 ;  N, 2 9 .05% ), 6 (d m so -d ^ )  
1 0 .8 8 °  (1H, s ,  NH), 8 . 1 - 7 . 5  (5H, m, A rH ) ,  6 .4 2 °  (2H, s ,  NH^), 3 .6 2  
(3H, s ,  NMe). A c i d i f i c a t i o n  o f  th e  r e a c t i o n  l i q u o r s  gave a p r e c i p i t a t e  
o f  b e n z o ic  a c id ,  m .p .  1 2 2 -5 ° ,  w h ic h  was i d e n t i f i e d  f ro m  i t s  i . r .  s p e c t ru m .
3 - D im e th y la m in o - 6 - ( 1 , 1 - d i m e t h y l e t h y l ) - 2 - m e t h y l - 5 H - p y r a z o l o - ( 3 . 4 - d ) -  
p y r im id in - 4 - o n e  (29% ), m .p . 2 8 7 -9 °  (Found: C ,  5 7 .9 5 ;  H, 7 .8 5 ;  N, 2 7 .9 .  
C^^H^gNgO r e q u i r e s :  C ,  5 7 .8 ;  H, 7 . 7 ;  N, 28.1%), Ô ( d m s o - d ^ ) ,  8 .9 5 °
(TH, s ,  NH), 3 .7 4  (3H, s ,  NMe), 2 .8 5  (6H , s ,  NMe ) ,  1 .2 8  (9H, s ,  CMe ) ,  
w h ich  was washed th o r o u g h ly  w i t h  w a te r ,  b u t  n o t  r e c r y s t a l l i s e d .
3 - E t h y la m in o - 6 - ( 1 . 1 - d i m e t h y l e t h y l ) - 2 - m e t h y l - 5 H - p y r a z o l o - ( 3 , 4 - d ) -  
p y r i m i d i n - 4 - o n e , w h ich  p r e c i p i t a t e d  from  th e  h o t ,  a l k a l i n e  r e a c t i o n  
m ix t u r e .  R e c r y s t a l l i s a t i o n  from  2 -m e th o x y e th a n o l  gave th e  p ro d u c t  
(14% ), m .p . 2 9 0 -9 1 °  (Found : C, 5 7 .9 5 ;  H, 7 . 7 ;  N, 2 7 .7 .  C^gH^gNgO 
r e q u i r e s :  C, 5 7 .8 ;  H, 7 . 7 ;  N, 2 8 .1 % ).  The % y i e l d  was based on 3 -a m in o -
5 - e t h y l a m i n o - 1 - m e t h y l p y r a z o l e - 4 - c a r b o n i t r i l e  used , as th e  im m e d ia te  
p r e c u r s o r ,  5 - e t h y la m in o - 3 - ( 2 , 2 - d im e t h y l - 1 - o x o p r o p y la m in o ) - 1 - m e t h y l -  
p y r a z o l e - 4 - c a r b o n i t r i l ^  was used as soon as i t  had been i s o l a t e d ,  
w i t h o u t  b e in g  d r i e d  o r  r e c r y s t a l l i s e d .
3 - A m in o - 6 - ( 1 .1 - d im e t h y l e t h y l ) - 2 - p r o p y l - 5 H - p y r a z o l o - ( 3 , 4 - d ) - p y r i m i d i n -
4 -o n e . R e c r y s t a l l i s a t i o n  gave th e  p r o d u c t  (49% ), m .p .  2 4 4 -6 °  (F ound :
C, 5 8 .0 ;  H, 8 . 0 ;  N, 2 8 .2 5 .  C^^^^gHgO r e q u i r e s :  C, 5 7 .8 ;  H, 7 . 7 ;  N, 2 8 .1 % ),  
Ô (dm so -d^ )  1 0 .6 5 °  ( lH ,  s ,  NH), 6 . 3 °  (2H, s ,  NH^), 3 .9  (2H , t ,  NCH^),
1 .7  (2H, m, CHg), 1 .2 7  (9H, s ,  CMSg), 0 .8  (3H, t .  M e ) .  The % y i e l d  
was based on 3 , 5 - d i a m i n o - 1 - p r o p y l p y r a z o l e - 4 - c a r b o n i t r i l e  used , as th e  
im m e d ia te  p r e c u r s o r ,  5 - a m in o - 3 - ( 2 , 2 - d im e t h y l - 1 - o x o p r o p y la m in o ) - 1 - p r o p y l -  
p y r a z o l e - 4 - c a r b o n i t r i l e ,  was used as soon as i t  had been i s o l a t e d ,  
w i t h o u t  b e in g  d r i e d  o r  r e c r y s t a l l i s e d .
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3 - P r o p v l a m i n o - 6 - ( l , 1 - d i m e t h v l e t h v l ) - 2 - m e t h v l - 5 H - p v r a z o l o - ( 3 , 4 - d ) -  - 
p y r i m i d i n - 4 - o n e , w h ich  p r e c i p i t a t e d  from  th e  h o t ,  a l k a l i n e  r e a c t i o n  
m ix t u r e .  R e c r y s t a l l i s a t i o n  gave th e  p r o d u c t  (35% ), m .p . 2 6 1 -3 °
(Found: C, 5 9 .1 5 ;  H, 8 . 0 ;  H, 2 6 .9 5 .  C^gH^^NgO r e q u i r e s :  C, 5 9 .3 ;  H. 8 .0 5 ;  
H, 26 .6% ).
6 - ( l . 1 - D i m e t h v l e t h y l ) - 2 - m e t h v l - 3 - ( 1 - p i p e r i d i n v l ) - 5 H ^ o v r a z o l o - ( 3 . 4 - d ) -  
p y r i m i d i n - 4 - o n e , w h ich  p r e c i p i t a t e d  d u r in g  th e  h e a t in g  p e r i o d ,  and 
was f i l t e r e d  o f f  f rom  th e  h o t ,  a l k a l i n e  r e a c t i o n  m ix tu r e  a f t e r  20 
h o u rs .  R e c r y s t a l l i s a t i o n  fro m  2 -m e th o x y e th a n o l  gave th e  p r o d u c t  
(7% ), m .p .  3 1 5 -8 °  decomp. (Found : C, 6 1 .9 ;  H, 8 .1 5 ;  l\l, 2 3 .8 5 .  C^gH^^H^O 
r e q u i r e s :  C , 6 2 .2 5 ;  H, 8 . 0 ;  l\l, 24 ,2% ).
T h is  compound was a ls o  p re p a re d  as f o l l o w s :
3 - ( 2 , 2 - d im e t h y 1 -1 - o x o p r o p y la m in o ) - 1 - m e th y 1 - 5 - ( l - p i p e r i d i n y l ) - p y r a z o l e -
4 - c a r b o n i t r i l e  ( 1 . 4  g , 0 .0 0 5 M ),  0 .5M -sod ium  h y d ro x id e  (40 m l ,  0 .02M ) 
and 100 volume hyd rogen  p e r o x id e  ( 3 .5  m l)  were h e a te d  un d e r  r e f l u x  f o r  
20 h o u rs .  The p r e c i p i t a t e  was f i l t e r e d  o f f  f ro m  th e  h o t  m ix t u r e  and 
r e c r y s t a l l i s e d  from  2 -m e th o x y e th a n o l  t o  g iv e  6 - ( l , 1 - d i m e t h y l e t h y l ) -
2 - m e t h y l - 3 - ( 1- p i p e r i d i n y l ) - 5 H - p y r a z o l o - ( 3 . 4 - d ) - p y r im id i n - 4 - o n e  ( 0 . 3  g, 
21%), m .p . 3 1 5 -8 °  decomp. (Found : C, 6 2 .6 ;  H, 8 .0 5 ;  N, 2 4 .4 ;  C^gH^^H^O 
r e q u i r e s :  C, 6 2 .2 5 ;  H, 8 . 0 ;  N, 24 .2% ),
3 - A m in o - 6 - ( 1 ,1 - d im e t h y l e t h y l ) - 5 H - p y r a z o l o - ( 3 . 4 - d ) - p y r i m i d i n - 4 - o n e
5 - A m in o - 3 - ( 2 ,2 - d im e t h y l - 1 - o x o p r o p y l a m i n o ) - 1 - ( 2 , 2 - d im e th y 1 -1 - o x o p r o p y l ) -  
p y r a z o l e - 4 - c a r b o n i t r i l e  ( lO  g , 0 .034M) was h e a te d  un d e r  r e f l u x  i n  1f1- 
sodium h y d ro x id e  (lOO m l)  f o r  3-j h o u rs .  A t r a c e  o f  s o l i d  was f i l t e r e d  
o f f  and th e  f i l t r a t e  was c o o le d  and n e u t r a l i s e d  t o  pH 7 -8  w i t h  j c - h y d r o c h l o r i c  
a c id  and a l i t t l e  p o ta s s iu m  c a rb o n a te .  The p r e c i p i t a t e  was r e c r y s t a l ­
l i s e d  from  8 0 :2 0  e t h a n o l : w a t e r  t o  g iv e  th e  p r o d u c t  ( l .4  g , 20%), 
m .p . 3 3 1 -2 °  decomp. (Found: C, 5 1 .9 5 ;  H, 6 . 6 ;  I\l, 3 3 .6 5 .  CgH^^NgO 
r e q u i r e s :  C, 5 2 .2 ;  H, 6 . 3 ;  N, 33 .8% ), A second c ro p  o f  p r o d u c t  
( 0 . 4  g, 5 .5 % ),  m .p . 3 3 1 -2 °  decom p., was o b ta in e d  from  th e  r e c r y s t a l ­
l i s a t i o n  l i q u o r s .
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R e a c t io n  o f  3 , 5 - b i s ( 2 , 2 - D im e t h v l - 1 - o x o p r o p y la m in o ) - 1 - m e t h v lp v r a z o le -
4 - c a r b o n i t r i l e  w i t h  aqueous a l k a l i
The b is - a c y la m in o p y r a z o le  ( 3 .0 5  g , 0 .01M) was h e a te d  unde r r e f l u x  i n  
1 ^ -s o d iu m  h y d r o x id e  (30  m l ,  0 .03M ) f o r  6 h o u rs .  The s o l u t i o n  was f i l t e r e d ,  
n e u t r a l i s e d  to  pH 7 -8  w i t h  j c - h y d r o c h lo r i c  a c id  and c o o le d  to  0 ° .
The p . m . r .  spec trum  o f  th e  w h i t e  p r e c i p i t a t e  ( T .4  g , 64%) showed i t  t o  
be a m ix t u r e  o f  r o u g h ly  e q u a l  amounts o f  1 - m e t h y l , and 2 - m e t h y l - , 
3 - a m i n o - 6 - ( l , 1 - d i m e t h y l e t h y l - 5 H - p y r a z o l o - ( 3 , 4 - d ) - p y r i m i d i n - 4 - o n e s ,
162 and 161, r e s p e c t i v e l y .
P a r t i a l  s e p a r a t io n  o f  th e  two is o m e rs  was a c h ie v e d  by e x t r a c t i n g  a
s i m i l a r  m ix t u r e  w i t h  h o t  e t h y l  a c e t a t e ,  w h ich  l e f t  a r e s id u e  o f  th e
p u re  2 -m e th y l  i s o m e r , 161 . E v a p o ra t io n  o f  th e  f i l t r a t e  l e f t  a r o u g h ly
577 0 :3 0  m ix tu r e  o f  th e  1 - m e t h y l , and 2 - m e t h y l - , is o m e rs  .
The 70 :3 0  m ix tu r e  (80 g) was s t i r r e d  w i t h  b o i l i n g  5 J M -h y d ro c h lo r ic  
a c id  ( l 7 5  m l ) .  A t r a c e  o f  s o l i d  was f i l t e r e d  o f f  and th e  f i l t r a t e
o
was a l lo w e d  t o  c o o l  f o r  1 h o u r ,  t o  35 , to  g iv e  a p r e c i p i t a t e  o f  th e  
h y d r o c h lo r id e  o f  3 - a m i n o - 6 - ( l , 1 - d im e t h y l e t h y l ) - 1 - m e t h y l - 5 H - p y r a z o lo -  
( 3 , 4 - d ) - p y r i m i d i n - 4 - o n e , ô (dm so -d^ )  1 1 .3 5 °  ( lH ,  s ,  NH), 8 .5 5 °
(3H , b , NHg + NH+), 3 .7 4  (3H, s ,  NMe), 1 .3 2  (9H , s ,  CMe^).
The h y d r o c h lo r i d e  was d is s o lv e d  i n  1M-sodium h y d r o x id e  (100 m l)  and th e  
s o l u t i o n  was n e u t r a l i s e d  to  pH 7 w i t h  _ c - h y d r o c h lo r i c  a c id .  The p r e c i p i t a t e  
was r e c r y s t a l l i s e d ,  w h i l e  s t i l l  w a te r - w e t ,  f rom  e th a n o l  t o  g iv e
3 - a m in o - 6 - ( 1 , 1 - d im e t h y l e t h y l ) - 1 - m e t h y l - 5 H - p y r a z o l o - ( 3 , 4 - d ) - p y r i m i d i n -
4 - o n e , 162 ( 4 .7  g , 8% r e c o v e r y ) ,  m .p . 2 3 5 -8 °  (Found : C, 5 4 .6 5 ;
H, 7 .0 5 ;  H, 3 1 .8 5 .  C^gH^gNgO r e q u i r e s :  C, 5 4 .3 ;  H, 6 .8 5 ;  N, 31 .65% );
Ô (dm so -d^ )  1 1 .0 °  (1H, s ,  NH), 5 .2 5 °  (2H, s ,  NH^), 3 .6 2  (3H, s ,  NMe),
I . 3  (9H, s ,  CMSg); pK^ 1 0 .5 .
3 - A m i n o - 6 - e t h y l - 2 - m e t h y l - 5 H - p y r a z o lo - ( 3 , 4 - d ) - p y r im id i n - 4 - o n e
3 , 5 - D ia m i n o - 1 - m e t h y l p y r a z o le - 4 - c a r b o n i t r i l e  ( 2 0 .5  g , 0 .15M ) was 
suspended i n  p y r i d i n e  (125 m l)  and p ro p a n o y l  c h l o r i d e  (14  m l ,  14 .1  g , 
0 .15M) was added c a u t i o u s l y .  The m ix t u r e  became h o t .  The m ix t u r e  was 
l e f t  a t  room te m p e ra tu re  o v e r n ig h t  and th e n  c o n c e n t ra te d  to  le a v e  c ru d e
5 - a m in o - 3 - (1 - o x o p r o p y la m in o ) - 1 - m e th y Ip y r a z o l e - 4 - c a r b o n i t r i l e  as a g o ld e n  
o i l .  The o i l  was h e a te d  un d e r  r e f l u x  i n  2M_-sodium h y d r o x id e  (lOO m l)  
f o r  1^ h o u rs .  The s o l u t i o n  was c o o le d  and a c i d i f i e d  t o  pH 4 -5  w i t h  
^ - h y d r o c h l o r i c  a c id .  S c r a t c h in g  in d u c e d  c r y s t a l l i s a t i o n .  The p r e c i -
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p i t a t e  was r e c r y s t a l l i s e d  f ro m  6 0 :4 0  e t h a n o l : w a t e r  to  g iv e  3-am ino-
6 - e t h v l - 2 - m e t h v l - 5 H - p y r a z o l o - ( 3 , 4 - d ) - p v r i m i d i n - 4 - o n e  (4 .1  g , 14%),
m .p .  3 2 2 -4 °  (F ound : C, 4 9 .8 5 ;  H, 5 .8 ;  N, 3 6 .6 5 .  C H I\1_0 r e q u i r e s :
o 11 6
C, 4 9 .7 5 ;  H, 5 .7 5 ;  N, 36 .25% ).
3 - A m in o - 2 - b u ty 1 - 6 - ( 1 , 1 - d im e t h y l e t h y 1 ) - 5 H - p y r a z o lo - ( 3 . 4 - d ) - p y r i m i d i n ^
4 -one
1) 3 , 5 - D i a m i n o p y r a z o le - 4 - c a r b o n i t r i l e  (21 g , 0 .1 7 M ) ,  io d o b u ta n e  
( l 8 . 5  m l ,  2 9 .7  g , 0 .1 6 M ) ,  p o ta s s iu m  c a rb o n a te  (30 g , 0 .2 2 M ) ,  
and a c e to n e  (200 m l)  were s t i r r e d  a t  room te m p e ra tu re  f o r  18 
h o u rs  and th e n  h e a te d  un d e r  r e f l u x  f o r  3 h o u rs .  The m ix tu r e  was 
f i l t e r e d  and th e  f i l t r a t e  was e v a p o ra te d  t o  le a v e  a y e l lo w ,  t a r  
w h ich  was s t i r r e d  w i t h  b o i l i n g  e th a n o l  (50 m l ) .  The m ix tu r e  was 
c o o le d  and f i l t e r e d  and th e  f i l t r a t e  was e v a p o ra te d  t o  le a v e  
im p u re  3 , 5 - d i a m i n o - 1 - b u t y l p y r a z o l e - 4 - c a r b o n i t r i l e  as an o i l .  The 
o i l  was d is s o lv e d  i n  p y r i d i n e  (80 m l)  and 2 , 2 - d im e th y Ip r o p a n o y l  
c h l o r i d e  ( l 6 . 8  g , 0 .14M ) was added c a u t i o u s l y .  The s o l u t i o n  
became h o t .  I t  was l e f t  a t  room te m p e ra tu re  o v e r n ig h t  and th e n  
pou red  i n t o  a m ix t u r e  o f  i c e  (200 g) and c ^ h y d r o c h lo r i c  a c id
(125 m l ) .  Crude 5 - a m i n o - 1 - b u t y l - 3 - ( 2 , 2 - d im e t h y 1 -1 - o x o p r o p y la m in o ) -  
p y r a z o l e - 4 - c a r b o n i t r i l e  s e p a ra te d  as an o i l .  The o i l  was he a te d  
u nde r  r e f l u x  w i t h  2M-sodium h y d r o x id e  (lOO m l)  f o r  3 h o u r s .  The 
m ix tu r e  was c o o le d  and f i l t e r e d .  The f i l t r a t e  was n e u t r a l i s e d  to  
pH 7 w i t h  c ^ h y d r o c h lo r i c  a c id  and th e  p r e c i p i t a t e  was r e c r y s t a l ­
l i s e d  f ro m  e th a n o l  t o  g iv e  3 - a m i n o - 2 - b u t y l - 6 - ( 1 , 1 - d i m e t h y l e t h y l ) -  
5 H - p y r a z o lo - ( 3 , 4 - d ) - p y r im id i n - 4 - o n e  ( 1.' 1 g , 2 .5 % ) ,  m .p . 2 2 8 -9 °  
(Found: C, 5 9 .4 5 ;  H, 8 .0 5 ;  l\l, 2 7 .0 .  C^^H^^NgO r e q u i r e s :  C, 5 9 .3 ;
H, 8 .0 5 ;  N, 26 .6% ), 6 (dm so -d^ )  1 0 .6 5 °  ( lH ,  s ,  NH), 6 . 3 °  (2H , s ,  
N H p ,  3 .9  (2H, t ,  NCHg), 1 .7  (4H, m, CH ^.CH^), 1 .2 5  (9H, s ,  CMe^), 
0 .8  (3H, t ,  C -M e).
2 ) The p r o d u c t  (25%) m .p , 2 2 8 -9 ° ,  was a ls o  p re p a re d  s i m i l a r l y  f rom
3 , 5 - d i a m i n o - 1 - b u t y l p y r a z o l e - 4 - c a r b o n i t r i l e  w h ich  had been p re p a re d  
from  b u t y l  h y d ra z in e  s u lp h a te  and p o ta s s iu m  t r i c y a n o m e th a n id e .
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3 - A m in o - 6 - m e t h v l - 2 - p h e n v l - 5 H - p v r a z o lo - ( 3 , 4 - d ) - p v r im id in - 4 - o n e , 152
A c e t i c  a n h y d r id e  (5 .1  g , 0 .05M) was added t o  a m ix t u r e  o f  3 , 5 - d ia m in o -
j - p h e n y lp y r a z o le - 4 - c a r b o x a m id e  (1 0 .8  g , 0 .05M ) and a c e t i c  a c id  ( l 5 m l)
c a u s in g  a marked r i s e  i n  t e m p e ra tu r e .  The b la c k  s o l u t i o n  was h e a te d
unde r  r e f l u x  f o r  16 h o u rs  and th e n  c o o le d  and pou red  i n t o  2M-sodium
h y d r o x id e  (200  m l ) .  A t r a c e  o f  i n s o l u b l e  s o l i d  was f i l t e r e d  o f f  and
th e  f i l t r a t e  was a d ju s te d  to  pH 7 w i t h  h y d r o c h l o r i c  a c id .  The p r o d u c t
(6 .1  g , 51%) p r e c i p i t a t e d .  I t  was r e c r y s t a l l i s e d  from  2 - m e th o x y e th a n o l /w a te r
(20 ml o f  w a te r )  t o  g iv e  a w h i t e  powder ( 3 . 6  g , 30%), m .p . 2 7 9 -8 1 °
(Found: C, 6 0 .1 ;  H, 4 .6 5 ;  l\I, 2 9 .3 5 .  C^^H^^HgO r e q u i r e s :  C, 5 9 .7 5 ;
H, 4 . 6 ;  N, 2 9 .05% ).
3 - A c e t v la m in o - 2 - p h e n v l - 5 H - p v r a z o lo - (  3 , 4 -d  )-r-p y r i m i d i n - 4 - o n e , 155
3 . 5 - D ia m in o - 1 -p h e n y lp y ra z o le -4 - c a r b o x a m id e  ( 6 .9  g , 0 .0 3 3 M ),  t r i e t h y l -  
o r t h o fo r m a te  ( 9 .5  g , 0 .066M) and a c e t i c  a n h y d r id e  (25 m l)  were he a te d  
unde r r e f l u x  f o r  6 h o u rs .  The m ix t u r e  was e v a p o ra te d  a t  reduced  p re s s u re  
t o  le a v e  a brown s o l i d  w h ich  was r e c r y s t a l l i s e d  from  2 - m e th o x y e th a n o l
t o  g iv e  th e  p ro d u c t  ( l . 5  g , 18%), m .p . 2 5 9 -6 0 °  (Found : C, 5 8 .4 ;  H, 4 .1 5 ;
N, 2 5 .7 .  C^gH^^NgO^ r e q u i r e s :  C, 5 8 .0 ;  l\l, 4 . 1 ;  N, 2 6 .0% ).
3 - A m in o - 6 - ( l , 1 - d im e t h y l e t h y l ) - 2 - p h e n y l - 5 H - p y r a z o l o - ( 3 , 4 - d ) - p y r i m i d i n -
4 - o n e , 152
3 . 5 - D ia m in o - 1 - p h e n y lp y r a z o le - 4 - c a r b o x a m id e  (1 0 .8  g , 0 .05M ) was added 
to  a s o l u t i o n  o f  1 , 1 - d im e th y lp r o p a n o ic  a c id  (20  g) i n  t h e  r e l a t e d  a c id  
a n h y d r id e  ( 9 . 3  g, 0 .0 5 M ) .  The s o lu t i o n . w a s  h e a te d  unde r r e f l u x  f o r
24 h o u rs  and th e n  c o o le d  t o  50° and pou red  i n t o  21Vsodium h y d r o x id e  
(250 m l ) .  The m ix tu r e  was s t i r r e d  a t  60 f o r  20 m in u te s  and th e n  th e  
i n s o l u b l e  t a r  was f i l t e r e d  o f f .  The f i l t r a t e  was c o o le d  and n e u t r a l i s e d  
to  pH 7 -8  w i t h  h y d r o c h l o r i c  a c id .  The s t i c k y  p r e c i p i t a t e  ha rdened  s l o w l y .
I t  was r e c r y s t a l l i s e d  from  e th a n o l  c o n t a in in g  a s m a l l  amount o f  w a te r  
( i t  was i n s o l u b l e  i n  d r y  e th a n o l )  t o  g iv e  th e  p r o d u c t  ( l . 4  g, 10%), 
m .p . 2 1 2 -4 °  (Found : C, 6 3 .0 ;  H, 5 .5 8 ;  N, 2 5 .1 .  C^gH^^NgO r e q u i r e s :
C, 6 3 .6 ;  H, 6 .0 5 ;  N, 24 .7 % ).
The t a r  w h ich  had been f i l t e r e d  o f f  was r e c r y s t a l l i s e d  fro m  e th a n o l  
c o n t a in in g  a s m a l l  amount o f  w a te r  t o  g iv e  a w h i t e  powder ( 0 . 4  g ) .
From i t s  e le m e n ta l  a n a l y s i s  i t  was assumed to  be 3 - ( 2 , 2 - d im e th y 1 - 1 -  
o x o p r o p y la m in o ) - 6 - ( 1 , 1 - d i m e t h y l e t h y l ) - 2 - p h e n y l - 5 H - p y r a z o l o - ( 3 , 4 - d ) -  
p y r i m i d i n - 4 - o n e , 155 (Found : C, 6 4 .9 5 ;  H, 7 .0 5 ;  N 1 8 .9 .  ^2 0 ^2 5 ^5 ^2
r e q u i r e s :  C, 6 5 .3 5 ;  H, 6 .8 5 ;  N, 19 .05% ).
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3 -A m in o -2 -m e th y lp v r a z o l o - ( 3 , 4 - d ) - p v r i m i d i n e - 4 , 6 - d i t h i o l
3 . 5 - D ia m in o - 1 - m e t h y l p y r a z o le - 4 - c a r b o n i t r i l e  ( 1 3 .7  g , O . IM ) ,  ca rbon  
d i s u l p h i d e  (60  m l ,  l a r g e  e xc e ss )  and p y r i d i n e  (60 m l)  were h e a te d  
u nde r  r e f l u x  f o r  2 h o u rs .  The m ix tu r e  was c o o le d  and th e  p r e c i p i t a t e  
was f i l t e r e d  o f f  and s t i r r e d  w i t h  1M_-sodium h y d ro x id e  ( 150 m l ) .  An 
i n s o l u b l e ,  y e l lo w  s o l i d  was f i l t e r e d  o f f  (8 .1  g ) .  The f i l t r a t e  was 
a d ju s te d  t o  pH 7 w i t h  c _ -h y d rO c h lo r ic  a c id  and th e  p r e c i p i t a t e  was 
washed th o r o u g h ly  w i t h  w a te r  and w i t h  ace to n e  to  g iv e  th e  p r o d u c t  
( 6 .7  g , 31%), m .p .  >350° (Found : C, 3 4 .1 ;  H, 3 .2 5 ;  N, 3 2 .9 5 .
CgH^NgSg r e q u i r e s :  C, 3 3 .8 ;  H, 3 . 3 ;  N, 32 .85% ).
3 - A m in o - 2 - p h e n y l - p y r a z o lo - ( 3 . 4 - d ) - p y r i m i d i n e - 4 , 6 - d i t h i o l
3 . 5 - D ia m in o - 1 - p h e n y l p y r a z o le - 4 - c a r b o n i t r i l e  ( lO  g , 0 .0 5 M ) ,  ca rbon
d i s u l p h i d e  (60  m l)  and p y r i d i n e  (60 m l)  were h e a te d  unde r  r e f l u x  f o r
12 h o u rs  and th e n  th e  m ix tu r e  was d i s t i l l e d  u n t i l  th e  head te m p e ra tu re
owas s te a d y  a t  a p p ro x .  115 . The r e s i d u a l  s o l u t i o n  was c o o le d  and 
pou red  i n t o  a m ix t u r e  o f  i c e  (200 g) and c _ - h y d ro c h lo r ic  a c id  (lOO m l ) .
The y e l l o w  p r e c i p i t a t e  was f i l t e r e d  o f f ,  washed w e l l  and s t i r r e d  w i t h  
l lV s o d iu m  h y d r o x id e  ( l 5 0  m l)  a t  5 0 ° .  The i n s o l u b l e  m a t e r i a l  was f i l t e r e d  
o f f  and th e  f i l t r a t e  was a c i d i f i e d  w i t h  _ c - h y d r o c h lo r ic  a c id  to  
r e p r e c i p i t a t e  th e  p r o d u c t  (6  g , 38%), m .p . 3 0 1 -2 °  decomp. (F ound :
C, 4 8 .4 5 ;  H, 3 .6 ;  N, 2 5 .8 5 .  C^^HgNgS^ r e q u i r e s :  C, 4 8 .0 ;  H, 3 .3 ;
IM, 25 .45% ).
1 - M e t h y l - 3 - n i t r o - 6 - t r i f l u o r o m e t h y l - 5 H - p y r a z o l o - ( 3 , 4 - d ) - p y r i m i d i n - 4 - o n e
Fuming n i t r i c  a c id  ( S . g , , 1 .5 )  (16 m l)  was added t o  a s o l u t i o n  o f
581-m e th y l - 6 - t r i f l u o r o m e t h y l - 5 J 1 - p y r a z o lo - ( 3 , 4 - d ) - p y r i m i d i n - 4 - o n e  (4  g ,
0 .018M) i n  c o n c e n t r a te d  s u l p h u r i c  a c id  (8 m l ) ,  and th e  s o l u t i o n  was
h e a ted  unde r r e f l u x  f o r  2 h o u rs .  The s o l u t i o n  was a l lo w e d  t o  c o o l  t o
room te m p e ra tu re  and pou red  o n to  i c e  (50 g ) .  The p r e c i p i t a t e  was
d is s o lv e d  i n  0.5M_-sodium h y d r o x id e  s o l u t i o n  (80  m l ) .  A d d i t i o n  o f
^ - h y d r o c h l o r i c  a c id ,  u n t i l  th e  pH o f  th e  m ix tu r e  reached  2 , r e p r e c i p i -
ot a t e d  th e  p r o d u c t  ( 3 . 3  g , 68%), m .p .  256-7  (Found : C, 3 2 .1 ;  H, 1 .3 5 ;
IM, 2 6 .4 5 .  C^H^FglMgOg r e q u i r e s :  C, 3 1 .9 5 ;  H, 1 .5 5 ;  IM, 26 .6 % ).
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3 - A m i n o - 1 - m e t h v l - 6 - t r i f l u Q r o m e t h y l - - 5 H - p v r a z o lo - ( 3 , 4 ~ d ) - p v r im id in -  '
4 - p n e , 145
1 - M e t h y l - 3 - n i t r o - 6 - t r i f l u o r o m e t h y l - 5 H ^ p y r a z p l p - ( 3 , 4 - d j - p y r i m i d i n - 4 - p n e  
( 2 . 5  g , 0 .0 1 M );  I r a n  powder ( 4 . 2  g, 0 .0 7 5 M ),  c ^ h y d r o c h lo r i c  a c id  ( 0 . 8  m l ) ,
2 - p r o p a n o l  (30 m l)  and w a te r  (30  m l)  were s t i r r e d  and h e a te d  unde r  
r e f l u x  f o r  4 h o u rs .  The m ix tu r e  was c o o le d  and f i l t e r e d  th ro u g h  
k ie s e lg u h r  ( m e t a s i l  A ) .  The k ie s e lg u h r  and s o l i d s  f rom  th e  r e a c t i o n  
were s t i r r e d  w i t h  111-sodium h y d r o x id e  (40 m l)  and th e  i n s o l u b l e  r e s id u e  
was f i l t e r e d  o f f .  A d d i t i o n  o f  c ^ ^ y d r o c h l o r i c  a c id  t o  th e  f i l t r a t e ,  t o  
pH 5 , p r e c i p i t a t e d  th e  p r o d u c t  ( l .6  g , 70^ i) ,  m .p .  3 0 4 -6 °  decomp. (Found :
C, 3 5 .8 5 ;  H, 2 .4 5 ;  IM, 2 9 .9 5 .  C^HgF^N^O r e q u i r e s :  C, 3 6 .0 5 ;  H, 2 . 6 ;
N, 30 .05% ). •
O b«^o -2 - f  3 - A m in o - 6 - ( 1 . 1 - d i m e t h v l e t h V l - 4 - o x o - 5 H - o v r a z o l o - ( 3 , 4 - d ) - o v r i m i d i n - 2 - y l l -  
e t h y l  s u lp h a te ,  184
3 - A m i n o - 2 - ( 2 - h y d r o x y e t h y l ) - 6 - ( l , 1 - d i m e t h y l e t h y l ) - 5 H ^ p y r a z o l o - ( 3 , 4 - d ^ -  
p y r im id in - 4 - o n e  (5  g, 0 .02M ) was added s lo w ly  t o  c o n c e n t ra te d  s u l p h u r i c  
a c id  ( 1 0  m l ) .  The te m p e ra tu re  o f  th e  m ix t u r e  ro s e  to  100° d u r in g  th e  
a d d i t i o n .  The s o l u t i o n  was k e p t  a t  13 0 -3 5 °  f o r  3 h o u rs  and th e n  c o o le d  
and pou red  o n to  i c e  (30 g ) .  The w h i te  p r e c i p i t a t e  was f i l t e r e d  o f f ,  
w a te r -w a sh e d  and d i s s o lv e d  i n  3M^^odium h y d r o x id e  (20  m l ) .  A t r a c e  o f  
s o l i d  was f i l t e r e d  o f f .  A c i d i f i c a t i o n  o f  th e  f i l t r a t e  w i t h  h y d r o c h l o r i c  
a c id  r e o r e c i o i t a t e d  th e  p r o d u c t  ( 4 . 4  g , 67%), m .p . 3 0 7 -9 °  decomp. (F ound :
C, 3 9 .8 5 ;  H, 5 .5 5 ;  l\l, 2 0 .8 5 .  r e q u i r e s :  C, 3 9 .8 5 ;  H, 5 .1 5 ;
2 "
7 - 8 °  (4H, b r o a d ) .
N, 1 .15% ), ô ( d m s o - d ^ )  1.61 (9H, s ) ,  4 .4  (2H, d , 05 H z ) ,  4 .5 2  (2H, d , 0 5H z ) ,
3 - A c e t y l a m i n o - 2 - m e t h y l - 6 - ( l . 1 - d i m e t h y l e t h y l ) - 5 H - p y r a z o l o - ( 3 . 4 - d ) -  
p y r i m i d i n - 4 - o n e . 179
A c e t y l  c h l o r i d e  ( 3 .5  m l ,  3 .8  g, 0 .049M ) was added s lo w ly  t o  a m ix t u r e  o f
3 - a m in o - 6 - ( 1 , 1 - d i m e t h y l e t h y l ) - 2 - m e t h y l - 5 H - p y r a z o l o - ( 3 , 4 - d . ) - p y r i m i d i n -
4 -one  ( 1 0 . 5  g , 0,Q47H) and p y r i d i n e  (50 m l ) ,  c a u s in g  a te m p e ra tu re  r i s e  
t o  a p p ro x .  50 . The s o l u t i o n  was l e f t  a t  room te m p e ra tu re  o v e r n ig h t  
and th e n  c o n c e n t r a te d ,  a t  reduced  p r e s s u r e ,  t o  a g o ld e n  o i l  w h ich  was 
d is s o lv e d  i n  0 . O P T -hyd roch lo r ic  a c id  (20  m l ) .  S c r a t c h in g  in d u c e d  
c r y s t a l l i s a t i o n .  The p r e c i p i t a t e  was r e c r y s t a l l i s e d  fro m  8 0 :2 0  
e th a n o l : w a t e r  t o  g iv e  th e  p r o d u c t  ( l . 5  g , 12%), m .p . 3 4 0 -2 °  decomp. 
(Found: C, 5 5 .0 ;  H, 6 .4 ;  N, 2 6 .7 .  ^^2 ^1 7 ^5 ^2  ^ 's q u i r e s :  C, 5 4 .7 5 ;
H, 6 . 5 ;  N, 26.
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3 - r b i s - ( H e t h a n e s ü l p h o n v l ) - a m in o l - 2 - m e t h y l - 6 - ( 1 . 1 - d i [ n e t h v l e t h v l ) - 5 H -  
p y r a z o l o - ( 3 , 4 - d ) - p y r i m i d i n - 4 - o n e , 180
M e th a n e s u lp h o n y l  c h l o r i d e  (9  m l ,  12 .9  g , 0 .11M) was added t o  a m ix t u r e  
o f  3 - a m i n o - 6 - ( l , 1 - d i m e t h y l e t h y l ) - 2 - m e t h y l “ 5 J H [ - p y r a z o lo - ( 3 ,4 - d ) - p y r im id in -
4 -o n e  ( i l  g , 0 .0 5 H ) ,  t r i e t h y l a m i n e  (21 m l ,  1 5 .3  g , 0 .15M ) and t e t r a ^  
h y d ro fu r a n  (85 m l ) .  S u f f i c i e n t  h e a t  was e v o lv e d  to  cause th e  m ix tu r e  
t o  b o i l .  When th e  r e a c t i o n  had s u b s id e d ,  th e  m ix tu r e  was he a te d  unde r 
r e f l u x  f o r  a f u r t h e r  3 h o u rs ,  and th e n  c o o le d  and f i l t e r e d .  The 
f i l t r a t e  was e v a p o ra te d  and th e  r e s id u e  was r e c r y s t a l l i s e d  from  a la r g e  
amount o f  8 0 :2 0  e t h a n o l : w a t e r  t o  g iv e  th e  p r o d u c t  ( 3 .8  g , 20%), m .p . 
2 5 8 -9 °  decomp. (F ound : C, 3 8 .5 5 ;  H, 4 .8 5 ;  N, 1 8 .5 5 .  ^ ^ 2 ^1 9 ^5 ^5 ^2  
r e q u i r e s :  C, 3 8 .2 ;  H, 5 .0 5 ;  N, 1 8 .6% ), 6 (d m so -d ^ )  1 0 .5 °  ( lH ,  s ,  NH); 
3 .9 5  (3H, s ,  r i n g  Me), 3 .7  (6H, s ,  2 x SO^Me) and 1 .3  (9H, s ,  CMeg).
3 -P h e n y lm e th y le n a m in o - 6 - ( 1 , 1 - d im e t h y l e t h y l ) - 2 - m e t h y l - 5 H - p y r a z o l o - ( 3 , 4 - d ) -  
p y r i m i d i n - 4 - o n e . 181
3 - A m i n o - 6 - ( l , 1 - d im e t h y l e t h y l ) - 2 - m e t h y l - 5 H - p y r a z o l o - ( 3 , 4 - d ) - p y r i m i d i n -
4 -one  ( 2 .2  g) was h e a te d  un d e r  r e f l u x  i n  ben za ld e h yd e  ( 6 .6  m l)  f o r  1^ 
h o u rs .  The s o l u t i o n  was c o o le d  t o  room te m p e ra tu re  t o  p r e c i p i t a t e  th e  
p r o d u c t  ( 2 . 4  g , 78%) m .p . 2 5 0 -5 3 ° ,  w h ich  was washed w i t h  e th a n o l .
(Found : C, 6 6 .3 5 ;  H, 6 . 3 ;  N, 2 2 .8 .  C^^H^gN^O r e q u i r e s :  C, 6 6 .0 ;  H, 6 . 2 ;  
IM, 22 .65% ).
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-  , a l k y l a m in o - ( m e t h y l t h i o ) - m e t h y l e n e :  54, 136.
-  , a m i n o - ( a l k y l t h i o ) - m e t h y l e n e :  27 , 135.
-  , a m in o c h lo ro m e th y le n e :  27 ,  133.
-  , a r y l a m in o - ( m e t h y l t h i o ) - m e t h y l e n e :  4 8 -5 0 ,  137.
-  , b i s - ( d i a l k y l a m i n o ) - m e t h y l e n e :  50 , 55 , 137.
-  , b i s - ( m e t h y l t h i o ) - m e t h y l e n e :  4 8 -5 5 ,  136.
-  , h y d r o x y im in o ,  s a l t s :  4 ,  7 ,  4 5 - 7 ,  91 ,  96 .
P r o p a n o n i t r i l e ,  3 - a m in o - 3 - a r y l im in o - 2 - h y d r o x y im in o : 45 ,  8 3 - 4 ,  128.
— , -  , 0 - d im e th y lc a r b a m a te :  8 3 ,  128.
P ro p e n a m id e s ,  3 - a l k i l a m in o - 3 - a r y la m in o ~ 2 - c y a n o :  4 8 -5 0 ,  8 0 -8 1 ,  1 3 9 -4 3 .
-  , 3 - a lk o x y - 3 - a m in o - 2 - c y a n o :  35 , 135,
-  , 3 - a m in o - 3 - a r y la m in o - 2 - c y a n o :  2 9 -3 1 ,  3 0 -8 1 ,  94 ,  1 1 4 -2 2 .
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P ro p e n a m id e s ,  3 - a m in o - 3 - c h lo r o - 2 - c y a n o :  35, 135.
-  , 3 - a r y l a m i n o - 3 - m e t h y l t h i d - 2 - c y a n o :  4 8 -5 0 ,  138,
-  , 2 - c y a n o ~ - 3 ,3 - b is m e th y l t h io :  4 8 - 9 ,  135,
P r o p e n e t h io i c  a c i d ,  S - e t h y l  e s t e r ,  3 - a lk o x y - 3 - a m in o - 2 - c y a n o :  44 , 135.
-  , “  J 3 - a m in e - 3 - c h lo r o - 2 - c y a n o î  4 4 ,  133.
-  , -  , 3 - a m in o - 3 - a r y la m in o - 2 - c y a n o ; 37 , 40 ,  82 , 126-7 ,
P ro p a n o ic  a c id ,  e s t e r s ,  3 - a l k y la m in o - 3 - a r y la m in o - 2 - c y a n o :  40 , 8 2 ,  1 3 9 -4 3 .
-  , - ,  3 - a m in o - 3 - a r y la m in o - 2 - c y a n o :  3 6 -4 0 ,  8 2 ,  94 , 1 2 2 -2 6 .
-  , - ,  3 - a m in o - 3 - c h lo r o - 2 - c y a n o s  43 ,  133.
-  , -  , 3 - a r y l a m in o - 3 ~ m e t h y l t h i c - 2 ” Cyano: 40 , 49 ,  1 3 8 -9 .
-  , -  , 2 - c y a n o - 3 , 3 - b i s m e t h y l t h i o :  4 8 - 9 ,  136.
P y r a z o l e - 4 - c a r b o n i t r i l e ,  1 - a l k y l  o r  a r y l ,  3 - a c y la m in o - 5 - a l k y la m in o : 6 1 - 4 ,  1 5 6 -6 0 .
-  , -  , 5 - a lk y la m in o - 3 - p h e n y lm e th y le n a m in o :
56 , 154.
-  , -  , 5 - a m in o - 3 - a lk o x y c a r b o n y la m in o :
26 , 1 5 5 -6 .
-  , -  , 3 - a m in o - 5 - a l k y la m in o :  5 4 - 7 ,  8 7 ,  1 5 3 -4 .
-  , -  , 5 - a m in o - 3 - m e th y la m in o c a r b o n y la m in o :
26 ,  156.
-  , -  , 3 - a m in c - 5 - m e t h y l t h i o :  5 1 - 4 ,  1 5 1 -3 .
-  , -  , 5 - a m in o - 3 - m e t h y l t h i o :  52 , 1 5 1 -3 .
-  , -  , 3 , 5 - b i s a c y la m in o :  6 1 - 3 ,  157.
-  , -  , 3 , 5 - b i s - ( p h s n y lm e t h y le n a m in o ) : 25 , 155.
-  , -  , 3 , 5 - d ia m in o :  2 2 -6 ,  55 , 58 , 87 ,  1 4 4 -8 .
4  , -  , 3 - p h e n y lm e t h y le n a m in o - 5 - m e t h y l t h i c : 53 .
P y r a z o l e - 4 - c a r b o t h i o i c  a c i d ,  3 , 5 - d i a m i n o - 1 - p h e n y l , e t h y l e s t e r :  4 1 - 3 ,  151. 
P y r a z o le - 4 - c a r b o x a m id e ,  1 - a l k y l  o r  a r y l ,  3 , 5 - d ia m in o :  3 3 -5 ,  58, 61 ,  1 4 8 -5 0 .
-  , , 3 , 5 - d ia m in o - jM - a lk y l :  33 ,  150 .
-  , -  , 3 , 5 - d ia m in o - N ^ p h e n y l :  3 3 ,  150.
P y r a z o l e - 4 - c a r b o x y l i c  a c i d ,  3 , 5 - d i a m in o - l - m e t h y l ,  e t h y l  e s t e r :  4 1 - 3 ,  150.
-  , -  , h y d ra z o n a m id a :  4 2 - 3 ,  155 .
- 179 -
5 H _ - P y r a z o lo - ( 3 , 4 - > _ d ) - p y r im id in - 4 , 6 - d i t h io l ,  S - a m in o - l - m o t h y l ,  o r  1 - p h e n y l :  65 , 170, 
5 H _ - P y r a z o lo - ( 3 ,4 - jd ) - p y r im id in - 4 - o n e ,  1 , 6 - d i a l k y l ,  3 -a m in o :  63 , 6 9 -7 2 ,  167, 171.
-  , -  , 3 - m e t h y l t h i o : 65 , 88 ,  162.
-  , -  , 3 - n i t r o . :  72 , 170.
-  , 2 , 6 - d i a l k y l  ( o r  a r y l ) ,  3 - a l k y l a m i n o : 5 9 -6 4 ,
6 6 -8 ,  8 7 ,  1 6 0 -6 6 .
-  , -  , 3 -a m in o :  5 8 -6 4 ,  66 -75
87 ,  89 ,  1 6 0 -6 9 .
-  , -  , 3 - m e t h y l t h i o :  65, 88 ,
1 6 1 -2 .
P y r i m id i n e ,  1 , 3 , 5 - t r i a m i n o - 4 - c y a n o :  2 1 -2 ,  114.
4 ( l H j - Q u i n a z o l i n o n e ,  2 - c y a n o h y d r o x y im in o m e th y l :  46 ,  86 , 131.
-  , -  , 0 - d im e th y lc a r b a m a te :  47 , 133.
-  , 2 , 3 - d i h y d r o ,  2 - a l k y l a m in o - 1 - c y a n o - 2 - o x o e t h y l i d e n e :  32 , 86 ,
132.
-  , -  , 2 - a m in o - 1 - c y a n o - 2 - o x o e th y l i d e n e :  32 , 8 6 ,  132.
-  , -  , 2 - a r y la m in c - 1 - c y a n o - 2 - o x o e t h y l i d e n e ;  32 , 86 ,
132.
-  , -  , 1 - c y a n o - 2 - e t h o x y - 2 - o x o e t h y l i d e n e :  4 1 ,  8 6 ,  125.
” , -  , 1 - c y a n o - 2 - o x o - 2 - e t h y t h i o e t h y l i d e n e :  41 , 86 ,  132
-  Î -  , 2 - d ic y a n o m e th y le n e :  20 , 8 6 ,  132.
T r ic y a n o m e th a n e :  see m e t h a n e t r i c a r b o n i t r i l e .
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X I I I .  F o rm u la  I n d e x
C3HN3D
^4 ™ 3
C^H2C1N3
C 4 "3 "3 °
P r o p a n e d i n i t r i l e ,  h y d r o x y im in o ,  2 -m e thy lphe ny lam m on ium  s a l t :  45 ,  96
-  , -  , sod ium  s a l t :  45 , 77 , 91.
M e t h a n e t r i c a r b o n i t r i l e ,  ^ - ( l - a m i n o - 2 , 2 - d i c y a n o e t h y l ) - p i p e r a z i n i u m :
111.
3 - a m in o p y r id in iu m  s a l t :  100. 
_ ^ -b u ty le th y la m m o n iu m  s a l t :  97 .
4 -c h lo ro -2 -m e th y lp h e n y la m m o n iu m  s a l t :  99 .
5 -c h lo ro -2 -m e th y lp h e n y la m m o n iu m  s a l t :  99 . 
cyc lohexy lam m on iu m  s a l t :  98 . 
decylammonium s a l t :  98 .
2 . 5 -d ic h lo ro p h e n y la m m o n iu m  s a l t :  99 .
3 ,4 -d ic h lo ro p h e n y la m m o n iu m  s a l t :  99 . 
d ip ro p y la m m o n iu m  s a l t :  97 . 
d o d e c y lg u a n id in iu m  s a l t ;  98 .  
JM -e thy lphenylam m onium  s a l t ,  99 . 
2 - e t h y l p i p e r i d i n i u m  s a l t :  98 .
1 .6 -h e x a d iy la m m o n iu m  s a l t :  9 7 .
2 - iodoph eny lam m on ium  s a l t :  9 9 .  
m o r p h o l in iu m  s a l t :  98 . 
oc tadecy lam m on ium  s a l t :  98 . 
phenylammonium s a l t :  99 .  
p i p e r i d i n i u m  s a l t :  97 . 
p o ta s s iu m  s a l t :  92 . 
p y r r o l i d i n i u m  s a l t ;  97 .
3 - t r i f l u o r o m e th y lp h e n y la m m o n iu m  s a l t :  99 .  
P r o p a n e d i n i t r i l e ,  a m in o c h lo ro m e th y le n e :  27 , 133.
A c e ta m id e ,  d ic y a n o ,  2-bromophenylam m onium s a l t :  101 .
- ,  -  , 4 -c h lo ro -2 -m e th y lp h e n y la m m o n iu m  s a l t :  101.
- ,  -  , 5 - c h lo ro -2 -m e th y lp h e n y la m m o n iu m  s a l t :  101.
- ,  - ,  2 -c h lo ro p h e n y la m m o n iu m  s a l t :  101 .
-  , -  , decylammonium s a l t :  101.
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A c e ta m id e ,  d ic y a n o ,  h e x a d e c y l t r im e th y la m m o n iu m  s a i t :  100.
-  , -  , 2 - io d o phe ny lam m on ium  s a i t :  1 0 1 .
-  , -  , p o ta s s iu m  s a i t :  29 , 76 , 92 .
-  , -  , te t ra b u ty la m m o n iu m  s a i t :  1 0 0 .
C^H^ClNgO P ropena m id e , 3 - a m in o - 3 - c h lo r o - 2 - c y a n o :  35, 135.
n
P y r a z o l e - 4 - c a r b o n i t r i l e ,  3 , 5 - d ia m in o :  144.
C5 H5 N3 O A c e ta m id e ,  d ic y a n o - | ^ - m e th y l ,  h e x a d e c y l t r im e th y la m m o n iu m  s a i t :  101.
-  , -  , p o ta s s iu m  s a i t :  76 , 92 .
-  , -  , p y r i d i n i u m  s a i t :  95 .
-  , -  , t r ie th y la m m o n iu m  s a i t :  96 ,
P r o p a n e d i n i t r i l e ,  a m in o - ( m e th o x y ) -m e th y le n e :  134.
CgHgNgS P r o p a n e d i n i t r i l e ,  a m in o - ( m e t h y l t h i o ) - m e t h y le n e :  136.
P y r a z o l e - 4 - c a r b o n i t r i l e ,  5 - a m in o - 3 - m e t h y l t h i o :  49 ,  53 , 151.
^ 5 ^6 ^ 6  P y r i m i d i n e - 4 - c a r b o n i t r i l e ,  1 , 3 , 5 - t r i a m i n o : 21 , 114.
P y r a z o l e - 4 - c a r b o n i t r i l e ,  3 , 5 - d ia m in o - 1 - m e t h y l :  55 , 58 , 145.
CgHgNgO • P y r a z o le - 4 - c a r b o x a m id e ,  3 , 5 - d ia m in o - 1 - m e t h y l :  33 , 6 3 ,  148.
-  , 3 , 5 -d ia m in o -J M -m e th y l :  150.
CgH^gNgO P y ra z o le - 4 - c a r b o h y d r a z o n a m id e ,  3 , 5 - d ia m in o - 1 - m e t h y l :  4 3 ,  155.
^6^4^3*^5^ 5 H ; - P y r a z o l a - ( 3 , 4 - ^ ) - p y r i m i d i n - 4 - o n e ,  3 - a m i n o - 6 - t r i f l u o r o m e t h y l :  160.
^6^6*^2^^ E t h a n e t h i o i c  a c i d ,  d ic y a n o ,  S - e t h y l  e s t e r ,  p o ta s s iu m  s a i t :  93 .
^6*^6*^2^2 A c e t i c  a c i d ,  d ic y a n o ,  e t h y l  e s t e r ,  h e x a d e c y l t r im e th y la m m o n iu m
s a i t :  1 0 2 .
-  , - , -  , p i p e r i d i n i u m  s a i t :  1 0 2 .
-  , -  , -  , p o ta s s iu m  s a i t :  36 ,  77 , 93 .
CgHgN^S^ P r o p a n e d i n i t r i l e ,  b i s - ( m e t h y l t h i o ) - m e t h y l e n e :  50, 136.
CgH^ClN^OS P r o p e n e t h io i c  a c id ,  3 - a m in o - 3 - c h lo r o - 2 - c y a n o ,  S - e t h y l  e s t e r :  44 ,  133,
CgH^ClNgOg P rop e n a m id e ,  3 - c h l o r o - 2 - c y a n o - 3 - e t h o x y : 35 , 135.
P ro p e n o ic  a c i d ,  3 - a m in o - 3 - c h lo r o - 2 - c y a n o ,  e t h y l  e s t e r :  43 ,  133. 
CgH^NgO A c e ta m id e ,  d ic y a n o -J M -e th y l ,  p o ta s s iu m  s a i t :  94 .
-  , d ic y a n o - |^ ,J M -d im e th y l , p o ta s s iu m  s a i t :  94 .
CgH^NgS P r o p a n e d i n i t r i l e ,  m e t h y la m in o - ( m e t h y l t h i o ) - m e t h y le n e :  50 , 136.
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CgH^IM^S^ P y r a z o l o - ( 3 , 4 - d j - p y r i m i d i n e - 4 , 6 - d i t h i o l ,  3 - a m in o - 2 - m e th y l :  170.
^6^8*^2^^2  P ropena m id e , 2 - c y a n o - 3 , 3 - b i s - ( m e t h y l t h i o ) : 33, 136.
^6^8*^4^ P y r a z o l e - 4 - c a r b o n i t r i l e ,  3 - a m in o - 5 - m e t h y l t h i o - 1 - m e t h y l :  5 1 -2 ,
8 8 , 1 5 1 -2 .
-  , 5 - a m in o - 3 - m e t h y l t h i o - 1 - m e t h y l :  52,
8 8 , 152.
^ 6 ^9 ^ 5  P y r a z o l e - 4 - c a r b o n i t r i l e ,  3 - a m in o - 5 - d im e th y la m in o : 153
-  , 3 - a m in o - 5 - m e th y la m in o - 1 - m e th y l :  56 , 153.
-  , 3 , 5 - d i a m i n o - 1 - e t h y l :  160.
CgHgN^O P y r a z o l e - 4 - c a r b o n i t r i l e ,  3 , 5 - d i a m i n o - 1 - ( 2 - h y d r o x y e t h y l ) :  146
C^H^FgN^Og 5 j1 - P y r a z o l o - ( 3 , 4 - ^ ) - p y r i m i d i n - 4 - o n e ,  1 - m e t h y l - 3 - n i t r o - 6 - t r i f l u o r o -
m e th y l :  72 ,  170.
C^H^FgN^OS 5 H r -P y ra z o lo - ( 3 , 4 - d ) - p y r i m i d i n - 4 - o n e , 3 - m e t h y l t h i o - 6 - t r i f l u o r o -
m e th y l :  161.
C^H^FgN^O 5 H _ - P y r a z o lo - ( 3 , 4 - ^ ) - p y r im id in - 4 - o n e ,  3 - m e t h y l a m i n o - 6 - t r i f l u o r o -
m e th y l :  161 .
C^HgClNO^ M e th y lb e n z e n e ,  2 - c h l o r o - 4 - n i t r o : 129.
C^HgF^NgO^ 5 J H -P y r a z o lo - ( 3 ,4 - _ d ) -p y r im id in - 4 - o n e >  3 - a m i n o - 1 - m e t h y l - 6 - t r i f l u o r o -
m e th y l î  72 ,  171.
— , 3 - a m i n o - 2 - m e t h y l - 6 - t r i f l u o r o -
m e th y l :  58 , 7 2 - 5 ,  161.
C^HgClN Benzenam ine , 4 - c h l o r o - 3 - m e t h y l :  129.
C^HgNOgSg P ro p e n o ic  a c i d ,  2 - c y a n o - 3 , 3 - b i s - ( m e t h y l t h i o ) - ,  m e th y l  e s t e r :  1.36.
C^HgNgOg P r o p a n e d i n i t r i l e ,  a m in o - ( 2 - m e th o x y e th o x y ) - m e th y le n e :  1 3 4 . •  -• '
C^HgNgS P r o p a n e d i n i t r i l e ,  d im e t h y la m in o - ( m e t h y l t h i o ) - m e t h y le n e :  50 , 54, 136.
C^HgN^O P y r a z o l e - 4 - c a r b o n i t r i l e ,  5 - a m in o - 3 - a c e t y la m in o - 1 - m e t h y l :  6 1 - 3 ,  156.
C^HgN^Og P y r a z o l e - 4 - c a r b o n i t r i l e ,  5 - a m in o - 3 - m e th o x y c a r b o n y la m in o - 1 - m e th y l :  15
P y r a z o l e - 4 - c a r b o n i t r i l e ,  3 - a m in o - 5 - e t h y la m in o - 1 - m e t h y l :  154.
-  , 3 - a m in o - 5 - d im e th y la m in o - 1 ~ m e th y l :  154.
-  , 3 , 5 - d i a m in o - 1 - p r o p y l :  146.
C7 H1 2 N4 O2 P y r a z o l e - 4 - c a r b o x y l i c  a c i d ,  3 , 5 - d ia m in o - 1 - m e t h y l ,  e t h y l  e s t e r :  4 2 ,  1
~ Ido -
CgH^FgN^OS 5 H _ - P y r a z o lo - ( 3 ,4 - jd ) - p y r im id in - 4 - o n e ,  3 - m e t h y l t h i o - 1 - m e t h y l -
6 - t r i f l u o r o m e t h y l :  88 ,  152.
-  , 3 - m 8 t h y l t h i o - 2 - m e t h y l -
6 - t r i f l u o r o m e t h y l :  88 ,  162.
^8*^8^3^5^ 5 H ! - P y r a z o lo - ( 3 , 4 - ^ ) - p y r i m i d i n - 4 - o n e ,  3 - m e th y la m in o - 2 - m e t h y l -
6 - t r i f l u o r o m e t h y l î  162.
*^8^8^3*^5^2 5 H - P y r a z o lo - ( 3 , 4 - ^ ) - p y r im id i n - ” 4 -Q ne , 3 - a m i n o - 2 - ( 2 - h y d r o x y e t h y l ) -
6 - t r i f l u o r o m e t h y l :  162.
^8^10*^4 P r o p a n e d i n i t r i l e ,  a m i n o - ( l - p y r r o l i d i n y l ) - m e t h y l e n e :  103.
^8^10*^4^ P r o p a n e d i n i t r i l e ,  a m in o - ( l - m o r p h o l i n y l ) - m e t h y le n e :  7 9 ,  1 0 3 -4 .
C H NO S P ro p e n o ic  a c i d ,  2 - c y a n o - 3 , 3 - b i s - ( m e t h y l t h i o ) ,  e t h y l  e s t e r :  136.o i l  z Z
^ 8 ^ 1 1 * 3^ ^ P r o p a n e d i n i t r i l e ,  a m in o - ( b u to x y ) - m e th y le n e :  134.
^ 8 ^ ^ 1 ^ 3 ^  P r o p a n e d i n i t r i l e ,  a m i n o - ( b u t y l t h i o ) - m e t h y l e n e :  135.
CgH^^Ng P r o p a n e d i n i t r i l e ,  a m i n o - ( l - p i p e r a z i n y l ) - m e t h y l e n e :  111.
^ 8 ^ 1 1 ^ 5 ^  P y r a z o l e - 4 - c a r b o n i t r i l e ,  5 - a m in o - 3 - ( l - o x o p r o p y la m in o ) - 1 - m e t h y l :  167.
5 j l 7 P y r a z o l o - ( 3 , 4 - ^ ) “ p y r i m i d i n - 4 - o n e ,  3 - a m in o - 6 - e t h y l - 2 - m e t h y l :  167.
^8^11*^5^2 P y r a z o l e - 4 - c a r b o n i t r i l e ,  5 - a m in o - 3 - e th o x y c a r b o n y la m in o - 1 - m e th y l :  155
^8^11*^5^2^ P y r a z o l e - 4 - c a r b o n i t r i l e ,  3 , 5 - d i a m i n o - 1 - ( l , 1 - d i o x o - 3 - t h i o l a n y l ) : 146*
^8^12*^2*^2^ P r o p e n e t h io i c  a c i d ,  3 - a m in o - 2 - c y a n o - 3 - e th o x y , S - e t h y l  e s t e r :  44 , 135
^8^12*^4 P r o p a n e d i n i t r i l e ,  b i s - ( d im e t h y la m in o ) - m e t h y le n e :  4 9 -5 0 ,  55, 137.
CgH^gN^^ P y r a z o l e - 4 - c a r b o n i t r i l e ,  3 - a m in o - 5 - p r o p y la m in o - 1 - m e th y l :  1 5 4 .
-  , 3 , 5 - d i a m i n o - 1 - b u t y l :  147, 168 .
CnHLClN»0_ P y r a z o l e - 4 - c a r b o n i t r i l e ,  3 , 5 - d i a m i n o - 1 - ( 5 - c h l o r o - 3 - n i t r o - 2 -9 6 7 2 ; ^
p y r i d i n y l ) :  147.
CgHgCl^N^O P r o p a n o n i t r i l e ,  3 - a m in o - 2 - h y d r o x y im i n o - 3 - ( 3 , 4 - d i c h l n r o p h e n y l -
im i n o ) :  4 5 ,  8 3 ,  128 .
CgHgN^O^ A c e ta m id e ,  cyanO“ h y d r o x y im in o - _ N - ( 4 - n i t r o p h e n y l ) : 46 ,  126.
CgH^N^Og P r o p a n o n i t r i l e ,  3 - a m i n o - 2 - h y d r o x y im i n o - 3 - ( 3 - n i t r o p h e n y l i m i n o ) :
4 5 ,  83 ,  128.
C9 H1 0 F2 M5 O 5 H [ - P y r a z o l o - ( 3 , 4 - ^ ) - p y r im id i n - 4 - o n e ,  3 - d im e t h y la m in o - 2 - m e t h y l -
6 - t r i f l u o r o m e t h y l :  162.
-  , 3 - e t h y la m in o - 2 - m e t h y l -
6 - t r i f l u o r u m e t h y l :  162.
^9^11*^5^2 P y r a z o l e - 4 - c a r b o n i t r i l e ,  3 , 5 - b i s - a c e t y l a m i n o - l - m e t h y l :  6 1 - 2 .  157.
C9 H1 2 N4  P r o p a n e d i n i t r i l e ,  a m i n o - ( l - p i p e r i d i n y l ) - m e t h y l e n e :  104 .
- 184 -
CgHi^N^S P r o p a n e d i n i t r i l e ,  2 - m e t h y l p r o p y l a m in o - ( m e t h y l t h i o ) -
m e th y le n e :  54, 136.
^9^13*^5^ P y r a z o l e - 4 - c a r b o n i t r i l e ,  5 r a m in o - 3 - ( 2 - m e t h y l - 1 - o x c p r o p y l -
a m in o ) - 1 - m e th y ls  157.
5 J 1 - P y r a z o l o - ( 3 , 4 - ^ ) - p y r im i d i n - 4 - o n e ,  3 - a m i n o - D - ( l , 1 - d i m e t h y l -
e t h y l ) ;  64 ,  7 0 ,  166.
-  , 3 - a m i n o - 6 - ( l - m e t h y l e t h y l ) -
2 - m e th y l :  163.
j^HgBr^ClN^O B e n z im id a z o l in e ,  4 , 6 - d ib r Q m o - 5 - c h lo r o ^ 2 - ( 2 - a m in o - 1 - c y a n o - 2 -
o x o e t h y l i d e n e ) : 129.
C^qH^CI^N^O  B e n z im id a z o l in e ,  4 , 5 , 6 - t r i c h l o r o - 2 - ( 2 - a m i n o - 1 - c y a n o - 2 - o x o -
e t h y l i d a n e ) :  130.
^10^6^^2*^^^5  P r o p a n e d i n i t r i l e ,  a m in o - ( 2 - a m in o - 3 , 5 - d ib r o m o - 4 - c h lo r o p h e n y l -
a m in o ) -m e th y le n e :  1 1 1 .
C^pHgBr^N^ P r o p a n e d i n i t r i l e ,  a m in o - ( 2 ,4 - d ib r o m o p h e n y la m in o ) - m e th y le n e :  107.
C^^HgBr^N^O B e n z im id a z o l in e ,  4 , 6 - d i b r o m o - 2 - ( 2 - a m i n o - 1 - c y a n o - 2 - o x o e t h y l i —
d e n e ) ; 130. - -
C^gHgClN^Og B e n z im id a z o l in e ,  6 - c h l o r o - 2 - ( 2 - a m in o - 1 - c y a n o - 2 - o x o e t h y l i d e n e ) -
4 - n i t r o :  1 8 -1 9 ,  131.
C^gHgClgN^ P r o p a n e d i n i t r i l e ,  a m in o - ( 2 , 5 - d i c h lo r o p h e n y la m in o ) - m e t h y le n e :  106.
-  , a m in o - ( 3 , 4 - d i c h lo r o p h e n y la m in o ) - m e t h y le n e ;  106 .
C^pHgCl^N^O B e n z im id a z o l in e ,  5 , 6- d i c h l o r o - 2 - ( 2 - a m in o - 1 - c y a n o - 2 - o x o e t h y l i -
d e n e ) ;  130.
C^gHgClgNg P r o p a n e d i n i t r i l e ,  a m in o - ( 2 - a m i n o - 3 , 4 , 5 ~ t r i c h l o r o p h e n y la m in o ) : 112.
P y r a z o l e - 4 - c a r b o n i t r i l e ,  3 , 5 - d i a m i n o - 1 - ( 2 , 4 , 6 - t r i c h l o r o p h e n y l ) : 14' 
^M 0^6^2^2 A c e t i c  a c i d ,  d ic y a n o ,  p h e n y l  e s t e r ,  p o ta s s iu m  s a l t ;  94 .
C^gH^N^Og 4 (1 jH ) -Q u in a z o l in o n e ,  2 - c y a n o - ( h y d r o x y im in o ) - m e th y l%  46 ,  8 6 , 131.
C^gH^BrN^ . P r o p a n e d i n i t r i l e ,  a m in o - ( 2 -b ro m o p h e n y la m in o ) - m e th y le n e :  107.
-  , a m in o - (4 - b r o m o p h e n y la m in o ) -m e th y le n e :  108.
C^QH^BrgNg P r o p a n e d i n i t r i l e ,  a m in o - ( 2 - a m in o - 3 ,5 - d ib r o m o p h e n y la m in o ) -
m e th y le n e ;  112.
C^gH^ClN^ P r o p a n e d i n i t r i l e ,  a m in o - ( 2 - c h lo r o p h e n y la m in o ) - m e th y le n e :  108.
-  , a m ln o - ( 3 - c h lo r o p h e n y la m in o ) - m e th y le n e :  108 .
-  , a m in o - ( 4 - c h lo r o p h e n y la m in o ) - m e th y le n e :  7 9 ,  108.
- 185 -
P r o p a n e d i n i t r i l e ,  a m in o - ( 2 - a m in o - 4 , 5 - d i c h lo r o p h e n y la m in o ) -
m e th y le n e :  1 1 2 .
^ 1 0 ^ 7 ^ ^ 4  P r o p a n e d i n i t r i l e ,  a m in o - ( 4 - f l u o r o p h e n y la m in o ) - m e th y le n e ;  108.
P r o p a n e d i n i t r i l e ,  a m in o - ( 2 - io d o p h e n y la m in o ) - m e th y le n e ;  106,
-  , a m in o - ( 4 - io d o p h e n y la m in o ) - m e th y le n e :  108.
P r o p a n e d i n i t r i l e ,  a m in o - ( 2 - a m in o - 3 , 5 - d i i o d o p h e n y la m in o ) -
m e th y le n e :  1 1 2 .
C^gH^NgO A c e ta m id e ,  d ic y a n o -J M -p h e n y l ;  76 , 95.
- ,  -  , h e x a d e c y l t r im e th y la m m o n iu m  s a l t :  1 0 2 .
-  , -  , t r ie th y la m m o n iu m  s a l t ;  76 , 95 .
C^qH^N^O^ P r o p a n e d i n i t r i l e ,  a m in o - ( 3 - n i t r o p h e n y la m in o ) ~ m e t h y le n e :  108.
-  , a m in o - ( 4 - n i t r o p h e n y la m in o ) - m e t h y le n e :  109.
“ 10^8^^2*^4^ P ropena m id e , 3 - a m in o - 3 - ( 2 , 4 - d ic h lo r o p h e n y la m in o ) - 2 - c y a n o :  115.
-  , 3 - a m i n o - 3 - ( 3 , 4 - d i c h lo r o p h e n y la m in o ) - 2 - c y a n o :  80 , 115
-  , 3 - a m i n o - 3 - ( 3 , 5 - d i c h lo r o p h e n y la m in o ) - 2 - c y a n o :  115.
^1 0 ^ ^ ^ 4  P r o p a n e d i n i t r i l e ,  a m in o - ( p h e n y la m in o ) -m e th y le n e ?  106.
^1 0 ^8 ^ 4  B e n z im id a z o l in e ,  2 - ( 2 - a m in o - 1 - c y a n o - 2 - o x o e t h y l i d e n e ) : 85 ,  130.
^ 1 0 ^ 8 ^ 4 ^ 3 ^  B e n z e n e s u lp h o n ic  a c id ,  4 - [ ( l - a m i n o - 2 , 2 - d i c y a n o e t h e n y l ) - a m i n o ] ,
p o ta s s iu m  s a l t :  1 1 0 .
^1 0 ^8 ^ 6 ^2  P y r a z o l e - 4 - c a r b o n i t r i l e ,  3 , 5 - d i a m i n o - 1 - ( 3 - n i t r o p h e n y l ) : 147.
-  , 3 , 5 - d i a m i n o - 1 - ( 4 - n i t r o p h e n y l ) : 148 .
C^gHgBrN^O P ropena m id e , 3 - a m in o - 3 - ( 2 - b r o m o p h e n y la m in o ) - 2 - c y a n o :  114.
-  , 3 - a m in o - 3 - ( 4 - b r o m o p h e n y la m in o ) - 2 - c y a n o : 115.
C^gHgClN^O P ropena m id e , 3 - a m in o - 3 - ( 2 - c h lo r o p h e n y la m in o ) - 2 - c y a n o :  116.
-  , 3 - a m in p - 3 - ( 3 - c h lo r o p h e n y la m in o ) - 2 - c y a n o :  116.
-  , 3 - a m in o - 3 - ( 4 - c h lo r o p h e n y la m in o ) ~ 2 - c y a n o :  116.
C^qHqFN^O P ropena m id e , 3 - a m in o - 3 - ( 4 - f l u o r o p h e n y la m in o ) - 2 - c y a n o : .  116.
C^gHglN^O P ropena m id e , 3 - a m in o - 3 - ( 2 - io d o p h e n y la m in o ) - 2 - c y a n o :  115.
-  , 3 - a m in o - 3 - ( 4 - io d o p h e n y la m in o ) - 2 - c y a n o :  116 .
C^gHgNg P r o p a n e d i n i t r i l e ,  a m in o - ( 2 - a m in o p h e n y la m in o ) - m e th y le n e :  112.
-  , a m in o - ( 3 - a m in o p h e n y la m in o ) - m e th y le n e ;  112.
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P y r a z D l e - 4 - c a r b o n i t r i l e ,  3 , 5 - d i a m i n o - l - p h e n y l :  148.
^ 1 0 ^ 9 ^ 5 ^ 2  P y r a z o l e - 4 - c a r b o n i t r i l e ,  5 - a m in o - 3 - f u r a n y lc a r b o n y la m in o - 1 -
m e th y l :  157.
5 H ^ P y r a z o lo - ( 3 , 4 - d ^ - p y r im id i n - 4 - o n e ,  3 - a m i n o - 6 - ( 2 - f u r a n y l ) -
2 - m e th y l :  163.
^ 1 0 ^ ^ ^ 5 ^ 3  P rop e n a m id e ,  3 - a m in o - 3 - ( 3 - n i t r o p h e n y la m in o ) - 2 - c y a n o :  8 1 ,  116.
^1 0 ^1 0 ^ 4 ^  P ropena m id e , 3 -a m in o -3 -p h e n y la m in o ~ 2 -c y a n o : 116.
C1 0 H1 0 N4 O4 S B e n z e n s u lp h o n ic  a c i d ,  4 - [ ( l ) 3 - d i a m i n o - 2 - c y a n o - 3 - o x c - 1 -
p r o p e n y l ) - a m in o j - p o t a s s iu m  s a l t :  118,
C. H _ l^\!^0 P y r a z o le - 4 - c a r b o x a m id e ,  3 , 5 - d i a m i n o - 1 - ( 4 - n i t r o p h e n y l )  : 149.
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^1 0 ^1 1 ^ 5 ^  P y ra z o le - 4 - c a r b c x a m id e ,  3 , 5 - d ia m in o - 1 - p h e n y l :  60 , 149.
^ 1 0 ^1 ? ^ 3 ^5 ^  5 H ; - P y r a z o lo - ( 3 , 4 - ^ ) - p y r im id in - 4 - " O n e ,  3 - ( 2 - m e t h y lp r o p y la m in o ) -
5 - t r i f l u o r o n i e t h y l :  161.
-  , 3 - p r o p y la m in o - 2 - m e t h y l -
6 - t r i f l u o r o m s t h y l :  162 .
^10^14*^4 P r o p a n e d i n i t r i l e ,  a m i n o - ( l , 6 - h e x a d iy la m in o ) - m e t h y le n e :  104 .
-  , m e t h y l a m i n o - ( l - p i p e r i d i n y l ) - m e t h y l e n e :  113.
^10^15*^5 P y r a z o l e - 4 - c a r b o n i t r i l e ,  3 - a m i n o - 1 - m e t h y l - 5 - ( l - p i p e r i d i n y l ) :  154.
^ 1 0 ^ 1 5 ^ 5 ^ P y r a z o l e - 4 - c a r b o n i t r i l e ,  5 - a m i n o - 3 - ( 2 , 2 - d im e t h y l - 1 - o x o p r o p y l -
a m i n o ) - 1 - m e t h y l : *63 , 158.
5 J H - P y r a z o lo - ( 3 , 4 - ^ ) - p y r im id in - 4 - o n e ,  3 - a m i n o - 6 - ( l , 1- d i m e t h y l -
e t h y l ) - 1 - m e t h y l :  63 ,  167.
-  , 3 - a m i n o - 6 - ( l , 1 - d i m e t h y l -
e t h y l ) - 2 - m e t h y l :  6 3 ,  6 6 -7 ,  89 
164, 167.
^1 0 ^1 6 ^ 4  P r o p a n e d i n i t r i l e ,  a m in o - ( d ip r o p y la m in o ) - m e th y le n e :  105 .
-  , a m in o - ( N ^ e t h y lb u t y la m in o ) - m e t h y le n e :  105.
^11^6*^4^ 1 J H -Q u in a z o l in -4 -o n e ,  2 -d ic y a n o m e th y le n e :  132.
C^^HyClN^Og B e n z o ic  a c i d ,  2 - [ ( l - a m i n o - 2 , 2 - d i c y a n c e t h B n y l ) - a m i n o ] - .
5 - c h l o r o :  113.
1 H [ -Q u in a z o l in -4 -o n e ,  6 - c h lo r o - 2 - ( 2 - a m in o - 1 - c y a n o - 2 - o x o -
e t h y l i d e n e ) :  132.
^11^7^3*^4 P r o p a n e d i n i t r i l e ,  a m i n o - ( 3 - t r i f l u o r o m e t h y l p h e n y l a m i n o ) -
m e th y le n e :  1 0 7 .
C^^HgClNgS P r o p a n e d i n i t r i l e ,  3 - c h lo r o p h e n y la m in o - ( m e t h y l t h i o ) - m e t h y le n e :  137.
- 187 -
^ 1 1 ^0 ^ 4 ^2  1 J H -Q u in a z o l in -4 -o n e ,  2 - ( 2 - a m in o - 1 - c y a n o - 2 - * o x o e th y l id B n e )  : 132.
C^^HgBrlM^ P r o p a n e d i n i t r i l e ,  a m in o - ( 4 - b r o m o - 3 -m e th y lp h e n y la m in o ) -
m e th y le n e :  109.
C^^HgClN^ P r o p a n e d i n i t r i l e ,  a m in o - ( 2 - c h lo r o - 6 - m e t h y lp h e n y la m in o ) -
m e th y le n e :  109.
-  , a m in o - ( 3 - c h lo r o - 2 - m e t h y lp h e n y la m in o ) -
m e th y le n e :  109.
- ,  a m in o - ( 4 - c h lo r o - 2 - m e t h y lp h e n y la m in o ) -  
m e th y le n e :  107.
-  , a m in o - ( 5 ~ c h lo r o - 2 - m e th y lp h e n y la m in o ) -
m e th y le n e :  107.
-  , a m in o - ( N ^ m e th y l - 3 - c h lo r o p h e n y la m in o ) -
m e th y le n e :  113.
-  , m e th y la m in o - ( 4 ~ c h lo r o p h e n y la m in o ) -
m e th y le n e :  139.
^ 1 1 ^ ^ ^ 3 ^ 4 ^  P ropena m id e , 3 - a m in o - 3 - ( 3 - t r i f l u o r c m e t h y l p h e n y la m i n o ) - 2 - c y a n o ; 116
^ 1 1 ^ 9 ^ 3 ^  P r o p a n e d i n i t r i l e ,  p h e n y la m in o - ( m e t h y l t h i o ) - m e t h y le n e :  137 .
P y r a z o l o - ( 3 , 4 - d j - p y r i m i d i n - 4 , 6 - d i t h i o l ,  3 - a m in o - 2 - p h e n y l :  170.
C liH ioC llM ^OS P ropena m id e , 3 - ( 4 - c h l o r o p h e n y la m i n o ) - 2 - c y a n o - 3 - m e t h y l t h i o : 138.
^11^10^^2*'^4^ P ropena m id e , 3 - a m in o - 3 - ( 3 , 4 - d i c h lo r o p h e n y la m in o ) - 2 - c y a n o -
N - m e th y l :  119.
P r o p a n e d i n i t r i l e ,  a m in o - ( 2 - m e th y lp h e n y la m in o ) - m e th y le n e :  105.
-  , a m in o - ( 4 - m e th y lp h e n y la m in o ) - m e th y le n e :  109.
-  , a m in o - (_ N -m e th y lp h e n y la m in o ) -m e th y le n e :  109.
-  ' ,  m e th y la m in o - ( p h e n y la m in o ) - m e th y le n e :  140.
C H h^ aO B e n z im id a z o l in e ,  2 - ( l - c y a n o - 2 - m e t h y la m in o - 2 - o x o e t h y l i d e n e )  :
32 , 8 5 ,  130.
P r o p a n e d i n i t r i l e ,  a m in o - (2 - m e th o x y p h e n y la m in o ) - m e th y le n e :  109.
-  , a m in o - ( 3 -m e th o x y p h e n y la m in o ) - m e th y le n e :  109.
-  , a m in o - (4 - m e th o x y p h e n y la m in o ) - m e th y le n e :  110.
^11^11^^*^4^ P ropena m id e , 3 - a m in o - 3 - ( 4 - b r o m o - 3 - r a e th y lp h e n y la m in o ) - 2 - c y a n o : 117.
-  , 3 - a m in o - 3 - ( 4 - b r o m o p h e n y la m in o ) - 2- c y a n o - ^ - m e t h y l : 118.
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C H .ClIM.O P ropena m id e , 3 - a m in o - 3 - ( 3 - c h lo r o - 2 - m e t h y lp h e n y la m in o ) - 2 - c y a n o ;  117.I  I 11 4
- , 3-amino~3-(4“Chloro-2-methylphenylamino)-2-cyano: 115.
-  , 3 - a m in o - 3 - ( 4 - c h lo r o - 3 - m e t h y lp h e n y la m in o ) - 2 - c y a n o :  117.
-  , 3 - a m in o - 3 - ( 3 - c h lo r o p h e n y la m in o ) - 2 - c y a n o -_ N -m e th y l :  119.
-  , 3 - a m in o - 3 - ( 4 - c h lo r o p h e n y la m in o ) - 2 - c y a n o - N ^ m e th y l :  119.
-  , 3 - m e th y la m in o - 3 - ( 4 - c h lo r o p h e n y la m in o ) - 2 - c y a n o ;  140.
C^^H^^FN^O P ro pena m id e , 3 - a m in o - 3 - ( 4 - f l u o r o p h e n y la m in o ) - 2 - c y a n o - N ^ m e t h y l :  119.
C1 1 H1 1 IN 4 O P ropena m id e , 3 - a m in o - 3 - ( 4 - io d o p h e n y la m in o ) - 2 - c y a n o -_ N - m e th y l ;  119.
C i iH i i l \ l „O S  P ro p e n a m id e ,  3 - p h e n y la m in o - 2 - c y a n o - 3 - m e t h y l t h io :  138.
C1 1 H1 1 N5 O3  P ropena m id e , 3 - a m in o - 3 - ( 3 - n i t r o p h e n y la m in o ) - 2 - c y a n o ^ N - m e t h y l :
8 1 ,  119.
-  , 3 - a m in o - 3 - ( 4 - n i t r o p h e n y la m in o ) - 2 - c y a n o - N ^ m e t h y l :  119.
^11^12*^4^ P ropena m id e , 3 - a m in o - 3 - ( 4 - m e th y lp h e n y la m in o ) - 2 - c y a n o :  117.
-  , 3 -a m in o - 3 -p h e n y la m in o -2 - c y a n o - N ^ m e th y l :  119 .
, 3 - m e th y la m in o - 3 -p h e n y la m in o -2 - c y a n o :  140 .
^11^12*^4^2 P ropena m id e , 3 - a m in o - 3 - ( 2 - m e th o x y p h e n y la m in o ) - 2 - c y a n o :  117.
^ 1 1 ^ 1 2 ^ 4 ^ 4 ^  B e n z e n e s u lp h o n ic  a c i d ,  4 - [ ( l - a m in o - 3 - m e t h y la m in o - 2 - c y a n o - 3 -
o x o - 1- p r o p e n y l ) - a m in ô l - p o t a s s iu m  s a i t :  1 2 0 ,
^ ^ 1 ^ 1 3 ^ 5 ^  P y r a z o le - 4 - c a r b o x a m id e ,  3 , 5 - d ia m in o - 1 - m e th y l - J ^ - p h e n y l :  150.
^M l^ 1 3 ^ 5 ^ 3  P y r a z o l e - 4 - c a r b o n i t r i l e ,  5 - a c e t y l a m i n o - 3 - d i a c e t y l a m in o - 1 -
m e th y l :  6 1 -2 ,  157.
C1 1 H1 6 N4 OS P y r a z o l e - 4 - c a r b o n i t r i l e ,  3 - ( 2 , 2 - d i m e t h y l - 1 - o x o p r o p y l a m i n o ) -
5 - m e t h y l t h i o - 1 - m e t h y l :  158.
5 H [ - P y r a z o l o - ( 3 , 4 - ^ ) - p y r im id i n - 4 - o n e ,  6 - ( l , 1 - d i m e t h y l e t h y l ) -
3 - m e t h y l t h i o - 2 - m e t h y l :  164.
C H I M O
I I  17 3 2 P ro p e n o ic  a c i d ,  3 - a m i n o - 2 - c y a n o - 3 - ( l - p i p e r i d i n y l ) ,  e t h y l
e s t e r :  36 , 82 ,  122.
C^^H^^N^O P y r a z o l e - 4 - c a r b o n i t r i l e ,  5 - a m in o - 3 - ( 2 , 2 - d i m e t h y l - 1- o x o p r o p y l -
a m in o ) - 1 - e t h y l :  160.
-  , 5 - a m in o - 3 - ( 2 - m e t h y l - 1 - o x o p r o p y la m in o ) -
1 - p r o p y l :  157.
-  , 5 - m e t h y l a m i n o - 3 - ( 2 , 2 - d i m e t h y l - 1 - o x o -
p r o p y l a m in o ) - 1- m e t h y l :  158.
- 189 -
5 J H - P y r a z o lo - ( 3 ,4 - jd ) - p y r im id in “ 4 -o n e ,  3 - a m i n o - 2 - e t h y l - 6 -
- ( l , 1 - d i m e t h y l e t h y l ) :  164.
-  , 3 - a m in o - 6 - ( l - m e t h y l -
e t h y l ) ^ 2 - p r o p y l :  164.
-  , 3 - m e t h y l a m i n o - 6 - ( l , 1 -
d i m e t h y l e t h y l ) - 2 - m e t h y l :  164.
5H _ -P y ra zo lo - ( 3 , 4 - ^ ) - p y r i m i d i n - 4 - o n 8 ,  3 - a m in o - 2 - ( 2 - h y d r o x y e t h y l ) -
6 - ( l , 1 - d i m e t h y l e t h y l ) : 67 , 165
C H S S u lp h u r i c  a c i d ,  m o n o - 2 - [ 3 - a m i n o - 6 - ( l , 1 - d i m e t h y l e t h y l ) - 4 - o x o -
i l l f b b
5 H ; - p y r a z o lo - ( 3 , 4 - d ) - p y r i m i d i n - 2 - y l  J - e t h y l  
e s t e r :  6 8 , 171.
^ 1 2 ^ 8 ^ 3 ^ 5 ^  5 H ; - P y r a z o lo - ( 3 , 4 - ^ ) - p y r im id in - 4 - Q n e ,  3 - a m in o - 2 - p h e n y l - 6 -
t r i f l u o r o m e t h y l :  163.
^M 2 ^10^^2^2^2^  P ro p e n o ic  a c i d ,  3 - ( 3 , 4 - d i c h l o r o p h e n y la m i n o ) - 2 - c y a n o - 3 - m e t h y l -
t h i o ,  m e th y l  e s t e r :  138.
*^12*^10*^4*^2 1 ] i - Q u in a z o l i n - 4 - o n e ,  2 - ( l - c y a n o - 2 - m e t h y la m in o - 2 - o x o e t h y l i d e n e )  : 132
*"12*^11 ^^*^2*^2^ P ro p e n o ic  a c i d ,  3 - ( 4 - b r o m o p h e n y la m in o ) - 2 - c y a n o - 3 - m e t h y l t h i c ,
m e th y l  e s t e r :  138.
*^12^11 *^^*^2*^2^ P ro p e n o ic  a c i d ,  3 - ( 3 - c h l o r o p h e n y la m i n o ) - 2 - c y a n o - 3 - m e t h y l t h i o ,
' m e th y l  e s t e r :  138.
-  • , 3 - ( 4 - c h l o r o p h e n y la m in o ) - 2 - c y a n o - 3 - m e t h y l t h i o ,
m e th y l  e s t e r :  138.
^12*^11*"^*^4 P r o p a n e d i n i t r i l e ,  d im e t h y la m in o - ( 4 - c h lo r c p h e n y la m in o ) - m e t h y le n e :  V
-  , e t h y la m in o - ( 4 - c h lo r o p h e n y la m in o ) - m e t h y le n e :  140.
*^12*^11 ^^2*^'^*^^ P r o p e n e t h io i c  a c id ,  3 - a m i n o - 3 - ( 3 , 4 - d i c h l o r o p h e n y l a m in o ) - 2 -
cy a n o ,  S - e t h y l  e s t e r :  126.
^ 1 2 ^ ^ 1 ^ ^ 2 ^ 3 ^ ?  P ro p e n o ic  a c id ,  3 - a m i n o - 3 - ( 3 , 4 - d i c h lo r o p h e n y la m in o ) - 2 - c y a n o ,
e t h y l  e s t e r :  123.
evKo>^
^1 2 ^1 1 ^ 3 ^2  B e n z im id a z o l in e ,  2 - ( l - c y a n o - 2 - o x o - 2 ' ^ e t h y l i d e n e )  :> 40, 131.
^ I ^ ^ ^ I ^ S ^  P y r a z o l e - 4 - c a r b o n i t r i l e ,  5 - a m in o - 3 - b e n z o y la m in o - 1 - m e th y l :  158.
5 jH - P y r a z o l o - ( 3 , 4 - ^ ) - p y r im id i n - 4 - o n e ,  3 - a m in o - 2 - m e th y 1 - 6 - p h e n y l :  16!
-  , 3 - a m in o - 6- m e th y 1 - 2 - p h e n y l :
60 , 169.
C H,*N^O ' P y r a z o l e - 4 - c a r b o n i t r i l e ,  5 - a m in o - 3 - m o th o x y c a rb o n y la m in o - 1 -  
1 2  1 1 5  2
p h e n y l :  156 .
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C H._BrN OS P r o p e n e t h io i c  a c i d ,  3 -a m in o -3 - (4 ~ b ro m o p h e n y la m in o ) -2 -c y a n o ,  
1 2 1 2 3
S - e t h y l  e s t e r :  126.
^ 1 2 ^ 1 2 ^ ^ ^ 3 ^ 2  P ro p e n o ic  a c i d ,  3 - a m in c - 3 - ( 4 - b r o m o p h e n y la m in o ) - 2 - c y a n o ,
e t h y l  e s t e r :  123.
-  , 3 - m e th y la m in o - 3 - ( 4 - b r o m o p h e n y la m in o ) - 2 -
cya n o ,  m e th y l  e s t e r :  140.
^1 2 ^1 2 ^^^3 ^^ '  P r o p e n e t h io i c  a c i d ,  3 - a m in o - 3 - ( 3 - c h lo r o p h e n y la m in o ) - 2 -
c yano , e t h y l  e s t e r :  126.
-  , 3 - a m in o - 3 - ( 4 - c h lo r o p h e n y la m in o ) - 2 -
c ya n o ,  e t h y l  e s t e r ;  126.
*^12*^12*"^*^3*^2 P ro p e n o ic  a c i d ,  3 - a r n in o - 3 - ( 3 - c h lo r o p h e n y la m in a ) - 2 - c y a n o ,
e t h y l  e s t e r :  123.
- ,  3 - m e t h y la m in o - 3 - ( 3 - c h lo r o p h e n y la m in o ) - 2 -  
c y a n o ,  m e th y l  e s t e r :  141.
-  , 3 - m e t h y la m in o - 3 - ( 4 - c h lo r o p h e n y la m in o ) - 2 -
cya n o ,  m e th y l  e s t e r :  141.
^ 1 2 ^ 1 2 ^ ^ 3 ^ 2  P ro p e n o ic  a c i d ,  3 - a m in o - 3 - ( 4 - f l u o r o p h e n y la m in o ) - 2 - c y a n o ,
e t h y l  e s t e r :  123.
^ 1 2 ^ 1 2 ^ ^ 3 ^ ^  P r o p e n e t h io i c  a c i d ,  3 - a m in o - 3 - ( 4 - io d o p h e n y la m in o ) - 2 - c y a n o ,
^ - e t h y l  e s t e r :  126.
^M 2^12^2^2^ P ro p e n o ic  a c i d ,  3 - p h e n y la m in o - 2 - c y a n o - 3 - m e t h y l t h i o ,
m e th y l  e s t e r :  139.
^ ^ 2 ^ 1 2 ^ 4  P r o p a n e d i n i t r i l e ,  a m in o - ( 3 ,5 - d im e th y lp h e n y la m in o ) - m e th y le n e :  110.
-  , a m in o - ( jN -e th y ] .p h e n y la m in o ) -m e th y le n e :  107.
-  , d im e th y la m in o - ( p h e n y la m in o ) - m e th y le n e :  141 .
-  , e th y la m in c - ( p h e n y la m in o ) - m e th y le n e :  141.
^1 2 ^ 1 2 ^ 4 ^ 3 ^  P r o p e n e t h io i c  a c id ,  3 - a m in o - 3 - ( 3 - n i t r o p h e n y la m in o ) - 2 - c y a n o ,
S - e t h y l  e s t e r :  127.
C H . „ l \ l / 0 ,  P ro p e n o ic  a c i d ,  3 - a m in o - 3 - ( 3 - n i t r o p h e n y la m in o ) - 2 - c y a n o ,12 12 4 4
e t h y l  e s t e r :  123.
-  , 3 - a m in o - 3 - ( 4 - n i t r o p h e n y la m in o ) - 2 - c y a n o ,
e t h y l  e s t e r :  123,
5-am ino-
1 - p h e n y l :  156.
î - d im e th y la m in o
3 - ( 3 - n i t r o p h e n y l i m i n o ) : 45 ,  128.
*^12*^12^6^ P y r a z o l e - 4 - c a r b o n i t r i l e ,  in o - 3 - m e th y la m in o c a rb o n y la m in o -
^1 2 ^1 2 ^ 6 ^4  P r o p a n o n i t r i l e ,  3 - a m in o - 2 i t h y la in o c a r b o n y lo x y im in o -
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*^12*^12*^8 P r o p a n e d i n i t r i l e ,  a m i n o [ 4 - ( l - a m i n o - 2 , 2 - d i c y a n o e t h e n y l ) - 1 -
p i p e r a z i n y l ] - m e t h y l e n e ;  1 1 1 .
^M 2^13^^^4^  P ropena m id e , 3 - a m in o - 3 - ( 4 - b r o m o - 3 - m e th y lp h e n y la m in o ) - 2 -
c y a n o - N - m e th y l :  119.
C1 2 H1 2 CIN4 O P ropena m id e , 3 -a m in o -3 - (3 -c h lo ro p h e n y la m in o ) -2 ~ c y a n o -J M -
e t h y l :  1 2 0 .
-  , 3 - d im e t h y la m in o - 3 - ( 4 - c h lo r o p h e n y la m in o ) - 2 -
cya n o :  141.
^1 2 ^ 1 3 ^ 3 ^ ^  P ropena m id e , 3 - ( 4 - m e t h y lp h e n y la r n in o ) - 2 - c y a n o - 3 - m e t h y l t h i o ; 138.
P r o p e n e t h io i c  a c i d ,  3 -a m in o - 3 - p h e n y la m in o -2 - c y a n o ,  S - e t h y l
e s t e r :  83 , 127.
C H „1\1^0 P ro p e n o ic  a c i d ,  3 - a m in o - 3 - p h e n y la m in o - 2 - c y a n o , e t h y l
1 2 1 3 3 2
e s t e r :  82 , 124.
-  , 3 - m e th y la m in o - 3 -p h e n y la m in o - 2 - c y a n o ,
m e th y l  e s t e r :  141.
C1 2 H1 3 N3 O5 S B e n z e n e s u lp h o n ic  a c i d ,  4 - [ ( l - a m i n o - 2 - c y a n o - 3 - o x o - 3 - e t h o x y -
1 - p r o p e n y l ) - a m in o ] , p o ta s s iu m  s a l t :  125.
C1 2 H1 3 N5  P r o p a n e d i n i t r i l e ,  a m in o - ( 2 - a m in o - 4 ,5 - d im e th y lp h e n y la m in o ) -
m e th y le n e :  1 1 2 .
C1 2 H1 4 F3 IM5 O 5 H ; - P y r a z o lo - ( 3 ,4 - _ d ) - p y r im id in - 4 - o n e ,  2 - m e t h y l - 3 - (  1 - p i p e r i -
d i n y l ) - 6 - t r i f l u o r o m e t h y l :  163
C1 2 H1 4 N4 O P rop e n a m id e ,  3 - a m in o - 3 - ( 2 , 5 - d im e t h y lp h e n y la m in o ) - 2 - c y a n o : 117.
-  , 3 - a m i n o - 3 - ( 2 - e t h y lp h e n y la m in o ) - 2 - c y a n o : 117.
-  , 3 - a m in o - 3 - ( 3 - m e th y lp h e n y la m in o ) - 2 - c y a n o - _ N - m e th y l :  120
- , 3-amino-3-(4-methylphenylamino)-2-cyanO“JM-methyl: 120
-  , 3 -a m in o -3 -p h e n y la m in o -2 -c y a n o -_ N ,J M -d im e th y l :  94 .
-  , 3 - d im e th y la m in o - 3 - p h e n y la m in o - 2 - c y a n e :  141 .
- ,  3 - s t h y la m in o - 3 - p h e n y la m in o - 2 - c y a n o :  142.
-  , 3 - m e th y la m in o - 3 - ( 4 - m e th y lp h e n y la m in o ) ~ 2 - c y a n o : 141.
C1 2 H1 4 N4 OS P r o p e n e t h io i c  a c id ,  3 - a m in o - 3 - ( 2 - a m in o p h e n y la m in o ) - 2 - c y a n o ,
S - e t h y l  e s t e r :  4 0 ,  127.
P y r a z o l e - 4 - c a r b o t h i o i c  a c id ,  3 , 5 - d ia m in o - 1 - p h e n y l ,  S - e t h y l
e s t e r :  4 2 ,  151.
- 192 -
*"12*^14*^4*^2 P ropena m id e , 3 - a m in o -3 - ( 4 - m e th o x y p h e n y la m in o ) - 2 - c y a n o -
JM-methyl:^ 120.
^1 2 ^1 7 ^ 5 ^2  5 H k f y r a z o l o - ( 3 , 4 - d ) - p y r i m i d i n - 4 - o n e ,  3 ~ a c e t y l a m i n o - 6 - ( l , 1 -
d i m e t h y l e t h y i ) - 3 - m e t h y l :
67 , 171 .
^ 1 2 ^ 1 9 ^ ^ ^  P r o p a n e d i n i t r i l e ,  a m in o - ( o c t y lo x y ) - m e t h y le n e :  134.
C1 2 H1 9 N5 O P y r a z o l e - 4 - c a r b o n i t r i l e ,  5 - d i m e t h y l a m i n o - 3 - ( 2 , 2 - d i m e t h y l -
1 - o x o p r o p y la m in o ) - 1 - m e th y l :  159.
“  ; 5 - e t h y l a m i n o - 3 - ( 2 , 2 - d i m e t h y l - 1 -
o x o p r o p y la m in o ) - 1 - m e th y l :  159.
5 H _ - P y r a z o lo - ( 3 , 4 - ^ ) - p y r im id in - 4 - o n e ,  3 - a m i n o - 6 - ( l , 1 - d i m e t h y l -
e t h y l ) - 2 - p r o p y l :  165.
-  , 3 - d i m e t h y l a m i n o - 6 - ( l , 1- d im e t h -
y l e t h y l ) - 2 - m e t h y l :  165.
-  , 3 - e t h y l a m i n o - 6 - ( l , 1 - d i m e t h y l -
e t h y l ) - 2 - m e t h y l :  165.
C1 2 H1 9 N5 O5 S2  5 J H - P y r a z o lo - ( 3 , 4 - ^ ) - p y r im id in - 4 - o n e ,  3 - b is - m e t h a n e s u lp h o n y l -
a m in o - 6 - ( l , 1- d i m e t h y l -  
e t h y l ) - 2 - m e t h y l :  67 ,  172.
^M2 ^ 2 0 ^ 4 ^ 3  P y r a z o le - 4 - c a r b o x y l i c  a c i d ,  5 - a m in o - 3 - ( 2 , 2 - d im e t h y l - 1 - o x o -
p r o p y l a m in o ) - 1- m e t h y l ,  e t h y l  
e s t e r :  43 , 158.
*^13*^11 *^3*^2^ 1ü“- Q u in a z o l in - 4 - o n e ,  2 - ( l - c y a n o - 2 - e t h y l t h i o - 2 - o x o e t h y l i d e n e ) :  132.
^1 3 ^1 1 ^3 ^3  1 H , - Q u in a z o l in -4 -o n e ,  2 - ( l - c y a n o - 2 - o x o - 2 - e t h o x y e t h y l i d e n e ) :  4 1 ,  125.
^1 3 ^1 1 ^5 ^2  5 H ; - P y r a z o lo - ( 3 , 4 - ^ ) - p y r i m i d i n - 4 - o n e ,  3 - a c e t y la m in o - 2 - p h e n y l :  169.
^ 1 3 ^ 1 1 ^ s ^ 3  1 J H -Q u in a z o l in -4 -o n e ,  2 - [ c y a n o - ( D im e th y la m in o c a r b o n y lo x y -
i m i n o ) - m e t h y l ] :  47 ,  36 , 133.
^ 1 3 ^ 1 2 ^ ^ 2 ^ 2 ^ 2 ^  a c id ,  3 - ( 3 , 4 - d i c h l o r o p h e n y la m i n o ) - 2 - c y a n o - 3 -
m e t h y l t h i o ,  e t h y l  e s t e r :  139 .
C1 3 H1 2 N4 S B e n za ld e h yd e ,  m e t h y l - ( 2 , 2 - d i c y a n o - 1 - m e t h y l t h i o e t h e n y l ) -
h y d ra z o n e :  51 , 53 , 143.
P y r a z o l e - 4 - c a r b o n i t r i l e ,  3 - p h e n y lm e t h y le n a m in o - 5 - m e t h y l t h io -
1 - m e th y l :  53, 153.
^M 3^13^^2^3^2  P ro p e n o ic  a c i d ,  3 - a m in o - 3 - ( N - m e t h y l~ 3 , 5 - d i c h lo r o p h e n y la m in o ) -
2 -c y a n o ,  e t h y l  e s t e r :  39 , 4 8 ,  8 2 ,  125.
-  , 3 - m e t h y la m in o - 3 - ( 3 , 5 - d i c h lo r o p h e n y la m in o ) -
2 -c y a n o ,  e t h y l  e s t e r :  39 , 8 2 ,  142.
- 193 -
C ._ H .„ l \ l „0 ,  B e n z o ic  a c i d ,  2 - [ ( l - a m in o - 2 - c y a n o - 3 - o x o - 3 - e t h o x y - 1 - p r o p e n y l ) -
13 1 w 3 4 . —
a m in o j :  41 ,  125.
^ 1 3 ^1 3 ^ 5  B e n za ld e h y d e ,  m e t h y l - ( l - m e t h y l a m in o - 2 , 2 - d i c y a n o e t h e n y l ) -
h y d ra z o n e :  56 , 143.
P y r a z o l e - 4 - c a r b o n i t r i l e ,  5 -m e th y la m in o -3 -p h e n y lm e th y le n a m in o -
1 - m e th y l :  56, 154.
C^gH^^BrNgOg, P ro p e n o ic  a c i d ,  3 - a m in o - 3 - ( 4 - b r o m o - 3 -m e th y lp h e n y la m in o ) - .
2 -c y a n o ,  e t h y l  e s t e r :  124.
-  , 3 - d im e th y la m in o - 3 - ( 4 - b r o m o p h e n y la m in c ) - 2 -
cyano , m e th y l  e s t e r :  142.
-  , 3 - e t h y la m in o - 3 - ( 4 - b r o m o p h e n y la m in o ) - 2 -
cya n o ,  m e th y l  e s t e r :  142.
C H . ,C l i \ l  0 P ro p e n o ic  a c i d ,  3 - e t h y la m in o - 3 - ( 3 - c h lo r o p h e n y la m in o ) - 2 -
13  14  3
cyano , m e th y l  e s t e r :  142.
-  , 3 - e t h y la m in o - 3 - ( 4 - c h lo r o p h e n y la m in o ) - 2 -
c ya n o ,  m e th y l  e s t e r :  142.
^ 1 3 ^ 1 4 ^ 2 ^ 2 ^  P ro p e n o ic  a c i d ,  S - ' ( 3 - m e th y lp h e n y ia G i in D ) - 2 - c y a n o - 3 - m e th y l -
t h i o , ' m e t h y l  e s t e r :  139.
-  , 3 - ( 4 - m e t h y lp h e n y la m in o ) - 2 - c y a n o - 3 - m e t h y l -
t h i o ,  m e th y l  e s t e r :  139.
-  , 3 - p h e n y la m in o - 2 - c y a n o - 3 - m e t h y l t h io ,
e t h y l  e s t e r :  139.
^1 3 ^1 4 ^4  P r o p a n e d i n i t r i l e ,  a m in o - [ 2 - ( m e t h y l e t h y l ) - p h e n y l a m i n o ] -
m e th y le n e :  1 1 0 .
^1 3 ^1 4 ^ 4 ^  P ropena m id e , 3 - a m i n o - 2 - c y a n o - 3 - ( l , 2 , 3 , 4 - t e t r a h y d r o q u i n o l i n -
1 - y l) :  117.
^1 3 ^1 4 ^ 4 ^4  P ro p e n o ic  a c i d ,  3 - a m in o - 3 - ( jN - m e t h y l - 3 - n i t r o p h e n y la m in p ) -
2 -c y a n o ,  e t h y l  e s t e r :  39 , 4 8 ,  126 .
*^13*^15*^3*^^ P r o p e n e t h io i c  a c id , .  3 - a m in o - 3 - ( 3 - m e t h y lp h e n y la m in o ) - 2 -
cy a n o ,  ^ - e t h y l  e s t e r :  127.
-  , 3 - a m in o - 3 - ( 4 - m e t h y lp h o n y la m in o ) - 2 -
c y a n o ,  S - e t h y l  e s t e r :  127.
^13*^15*^3*^2 P ro p e n o ic  a c i d ,  3 - a m in o - 3 - ( 3 - m e th y lp h e n y la m in o ) - 2 - c y a n o ,
e t h y l  e s t e r :  124.
-  , 3 - a m in o - 3 - ( 4 - m e th y lp h e n y la m in o ) - 2 - c y a n o ,
e t h y l  e s t e r :  124.
- 194 -
P ro p e n o ic  a c id ,  3 - m e t h y la m in o - 3 - ( 3 - m e th y lp h e n y la m in o ) - 2 -  
c y a n o ,_ m e th y l  e s t e r :  142.
-  , 3 - m e t h y la m in o - 3 - ( 4 - m e th y lp h e n y le m in o ) - 2 -
cy a n o ,  m e th y l  e s t e r :  142.
P r o p e n e t h io i c  a c i d ,  3 - a m in o - 3 - ( 2 - m e th o x y p h e n y la m in o ) - 2 -
cy a n o ,  S - e t h y l  e s t e r :  127.
-  , 3 - a m in o - 3 - ( 4 - m e th o x y p h e n y la m in o ) - 2 -
cya n o ,  S - e t h y l  e s t e r :  127.
P ro p e n o ic  a c i d ,  3 -a m in o - 3 - ( 2 - m e th o x y p h e n y la m in o ) - 2 - c y a n o ,  
e t h y l  e s t e r :  124.
-  , 3 -a m in o -3 - ( 4 - m e th o x y p h e n y la m in o ) - 2 - c y a n o ,
e t h y l  e s t e r :  124.
P ropena m id e , 3 - a m in o - 3 - ( 2 - e th y lp h e n y la m in o ) - 2 - c y a n o - _ N - m e th y l :  120.
-  , 3 - a m i n o - 3 - [ 2 - ( m e t h y l e t h y l ) - p h e n y la m in o ] - 2 - c y a n o :  116.
-  , 3 - e t h y la m in o - 3 - ( 4 - m e t h y lp h e n y la m in o ) - 2 - c y a n o :  143 .
^1 3 ^2 1 ^5 ^  P y r a z o l e - 4 - c a r b o n i t r i l e ,  5 - a m i n o - 3 - ( 2 , 2 - d im e t h y l - 1 - o x o p r o p y l -
a m in o ) - 1- b u t y l :  168,
-  , 3 - ( 2 , 2 - d im e t h y l - 1 - o x o p r o p y l a m i n o ) -
5 - p r o p y la m in o - 1 - m e t h y l ;  159.
5 H _ - P y r a z o lo - ( 3 ,4 - _ d ) - p y r im id in - 4 - o n e ,  3 - a m i n o - 2 - b u t y l - 6 -
( l , 1- d i m e t h y l e t h y l ) : 168.
-  , 3 - p r o p y l a m i n o - 6 - ( l , 1 -
d i m e t h y l e t h y l ) - 2 - m e t h y l :  166.
^14*^12^^2*'^6^2^ C arbam ic  a c i d ,  JM- [ 2 - [ ( l - a m i n o - 2 , 2 - d i c y a n o e t h e n y l ) - a m i n o ] -
4 , 5 - d i c h lo r o p h e n y l ] - a m in o t h i o x o m e t h y l  , 
e t h y l  e s t e r :  113.
C H N B e n z a ld e h yd e ,  m e t h y l - ( l - d i m e t h y l a m i n o - 2 , 2 - d i c y a n o c t h e n y l ) ~I H T O O  .  y ,
h y d ra z o n e ,  144.
-  , m e t h y l - ( l - e t h y l a m i n o - 2 , 2 - d i c y a n o e t h e n y l ) -
h y d ra z o n e :  144.
^ 1 4 ^1 6 ^ 4 ^2  P r o p a n e d i n i t r i l e ,  a m in o - ( 2 , 5 - d ie t h o x y p h e n y la m in o ) - m e t h y le n e :  110.
C^^H^^NgOg P ro p e n o ic  a c i d ,  3 - a m in o - 3 - ( 2 - e t h y lp h e n y la m in o ) - 2 - c y a n o ,
e t h y l  e s t e r :  124.
-  , 3 - e t h y la m in o - 3 - ( 3 - m e t h y lp h e n y la m in o ) - 2 -
c ya n o ,  m e th y l  e s t e r :  143.
-  , 3 - e t h y la m in o - 3 - ( 4 - m e t h y lp h e n y la m in o ) - 2 -
cy a n o ,  m e th y l  e s t e r :  143.
—  1 3 0  —
^ 1 4 ^1 8 ^ 4 ^3  P ropena m id e , 3 - a m in o - 3 - ( 2 , 5 - d ie t h o x y p h e n y la m in o ) - 2 - c y a n o ;  118.
^14*^21*^5*^2 P y r a z o l e - 4 - c a r b o n i t r i l e ,  5 - a m in o - 3 - ( 2 , 2 - d im e t h y l - 1 - o x o -
p r o p y l a m i n o ) - l - ( l - o x o p r o p y l ) : 64 , 160.
^ ^ 4 ^2 4 ^4  P r o p a n e d i n i t r i l e ,  3 - a m in o - 3 - ( d e c y la m in o ) - m e th y le n e ;  103.
B e n za ld e h y d e ,  m e t h y l - ( l - p r o p y l a m i n o - 2 , 2 - d i c y a n o e t h e n y l ) -  
h y d ra z o n e ;  144
C H „l\IgO 5 H -P y ra zo lO “ ( 3 , 4 - _ d ) - p y r im id in - 4 - o n e ,  3 - a m i n o - 6 - ( l , 1- d i m e t h y l -
^  e t h y l ) - 2 - p h e n y l :  60 ,  169.
^ ^ 5 ^ 9 3 ^ ^ ^  P y r a z o l e - 4 - c a r b o n i t r i l e ,  3 - ( 2 , 2 - d i m e t h y l e t h y l ) - 1 - m e t h y l - 5 -
( l - p i p e r i d 5 n y l ) ; 159.
5 ] i - P y r a z o l o - ( 3 , 4 - ^ ) - p y r i m i d i n - 4 - o n e ,  6 - ( l , 1- d i m e t h y l e t h y l ) -
2 - m e t h y l - 3 - ( l - p i p e r i d i n y l ) :  16
^ 1 5 ^ ^ 3 ^ 5 ^ 2  P y r a z o l e - 4 - c a r b o n i t r i l e ,  3 , 5 - b i s ( 2 , 2 - d i m e t h y l - 1 - o x o p r o p y l -
a m in o ) - 1 - m e t h y l :  63 ,  159.
gClgN^O P ro p e n a m id e , 3 - a m in o - 3 - ( 3 , 4 - d i c h l o r o p h e n y la m in o ) - 2 - c y a n o -
jP p h e n y l :  1 2 1 .
C H N ,0 B e n z im id a z o l in e ,  2 - ( 2 - p h e n y la m in o - 1 - c y a n o - 2 - o x o e t h y l i d e n e ) :1 o ( Z 4
32 , 131.
P r o p a n e d i n i t r i l e ,  a m in o - (3 -p h e n o x y p h e n y la m in o ) - m e th y le n e :  1 1 0 .
C^^H^gBrN^O P ropena m id e , 3 -a m in o - (4 -b ro m o p h e n y la m in o ) -2 -c y a n o -J M -p h e n y l :  121.
C^gH^^ClN^O P ropena m id e , 3 - a m in o - ( 3 - c h lo r o p h e n y la m in o ) - 2 - c y a n o - _ N - p h e n y l :  121.
-  , 3 - a m in o - ( 4 - c h lo ro p h e n y la m in o ) - 2 ~ c y a n o - _ N - p h e n y l :  121.
C1 6 H1 3 FN4 O P ropena m id e , 3 - a m in o - ( 4 - f lu o r o p h e n y la m in o ) - 2 - c y a n o - J M - p h e n y l :  121.
*^16*^13*^3*^2 P ro p e n o ic  a c i d ,  3 - a m in o - 3 - p h e n y la m in o - 2 - c y a n o , p h e n y l  e s t e r :
38 , 94 .
^1 6 ^1 3 ^5 ^3  P ropena m id e , 3 - a m in o - ( 3 - n i t r o p h e n y la m in o ) - 2 - c y a n o - _ ^ - p h e n y l :  122.
-  , 3 -a m in o - ( 4 -n i t r o p h e n y la m in o ) - 2 - c y a n u ~ J M - p h e r iy l î  122.
^ 1 6 ^ ^ 4 ^ 4 ^  P ropena m id e , 3 - a m in o - 3 - p h e n y la m in o - 2 - c y a n o - ^ - p h e n y l :  122.
C1 7 H1 2 M4 O2 1 ^ - Q u in a z o l i n - 4 - o n e ,  2 - ( 2 - p h e n y la m in o - 1 - c y a n o - 2 - o x o e t h y l i d e n e ) :  132,
C^^H^gN^O P ro p e n a m id e ,  3 - a m in o - 3 - ( 3 - m e th y lp h e n y la m in o ) - 2 ~ c y a n ü - jM - p h e n y l :  122.
P ropena m id e , 3 -a m in o -3 - (4 -m e th o x y p h e n y la m in o ) -2 -c y a n o -J M -  
p h e n y l :  1 2 2 .
B e n z a ld e h y d e ,  m e t h y l - ( 2 , 2 - d i c y a n o - 1 - p i p e r i d i n - T - y l - e t h e n y l ) -  
h y d ra z o n e :  144.
~ lyo -
P y r a z o l 0 - 4 - c a r b o n i t r i l e ,  3-phGnylmethylenamino-1-methyl-5-
( l - p i p e r i d i n y l ) : 154.
^17^19*^5^ 5 H;“ P y r a z o lo ~ ( 3 5 4“ ^ ) - p y r im id in ~ 4 ~ o n e ,  6 ~ ( 1 , l - d i m e t h y l e t h y l ) -
3 -p h B n y lm e th y le n a m in o -
2 - m e th y l :  67 ,  172.
^1 8 ^1 3 ^5  P y r a z Q l a ~ 4 - c a r b o n i t r i l e ,  3 , 5 ~ b is - p h e n y lm e th y le n a m in D : 155.
^ 1 8 ^ ^ 8 ^ 4 ^  P ropena m id e , 3 - a r n in o - 3 - ( 2 - e t h y lp h e n y la n i in o ) - 2 - c y a n o - J ^ -
p h e n y l ;  1 2 2 .
C2 0 H2 5 M5 O9 5 _ H - P y r a z Q lQ - ( 3 ,4 - r j ) - p y r im id in - 4 “ one , 3 - ( 2 , 2 - d i m e t h y l - 1 -
o x o p r o p y la n i i n o ) - 6 - ( l  , 1-  
d i m e t h y l e t h y l ) - 2 - p h e n y l i  
60 , 169.
^ 2 2 ^4 0 ^4  P r o p a n e d i n i t r i l e ,  an inO “ ( c c t a d a c y la m in o ) - m e t h y l 2 nes 103.
s\ai W
